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ADVERTISEMENT. 


The scientific publications of the National Museum consist of two 
series—Proceedings and Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium for the publication of original papers 
based on the collections of the National Museum, setting forth newly 
acquired facts in biology, anthropology, and geology derived there- 
from, or containing descriptions of new forms and revisions of limited 
groups. A volume is issued annually or oftener for distribution to 
libraries and scientific establishments, and, in view of the importance 
of the more prompt dissemination of new facts, a limited edition of 
each paper is printed in pamphlet form in advance. The dates at 
which these separate papers are published are recorded in the table 
of contents of the volume. 

The present volume is the forty-sixth of this series. 

The Bulletin, publication of which was begun in 1875, is a series 
of more elaborate papers, issued separately, and, like the Proceedings, 
based chiefly on the collections of the National Museum. 

A quarto form of the Bulletin, known as the “Special Bulletin,” 
has been adopted in a few instances in which a larger page was deemed 
indispensable. 

Since 1902 the volumes of the series known as ‘‘Contributions from 
the National Herbarium,” and containing papers relating to the 
botanical collections of the Museum, have been published as Bulletins. 

RicHARD RaTHBUN, 
Assistant Secretary, Smithsonian Institution, in 
charge of the United States National Museum. 


APRIL 4, 1914. 
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Figs. 14.—Euthrips phalerata. 1, head, prothorax, and foreleg of female, 
dorsal view; 2, right antenna of female, dorsal view; 3, tip of abdomen of 
female, dorsal view; 4, leit fore wing of female. Figs. 5-8.—Euthrips hawaii- 
ensis. 5, head, prothorax, and foreleg of female, dorsal view; 6, left antenna 
of female, dorsal view; 7, tip of abdomen of female, dorsal view; 8, right fore 
wing of female. Figs. 9-10.—Euthrips floridensis. 9, head, prothorax, and 
forelegs of female, dorsal view; 10, right antenna of female, dorsal view... .. 

Figs. 11-12.—Euthrips floridensis. 11, tip of abdomen of female, dorsal view; 
12, left fore wing of female. Figs. 13-16.—Euthrips runneri. 13, head, pro- 
thorax, and forelegs of female, dorsal view; 14, right antenna of female, 15, 
tip of abdomen of female, dorsal view; 16, right fore wing of female. Figs. 
17-18.—Euthrips tritici, var. bispinosus. 17, right antenna of female, dorsal 
view; 18, second antenna segment of female, lateral view. Figs. 19-20.— 
Euthrips gossypii. 19, tip of abdomen of female, dorsal view; 20, left fore 
so be ie on alin ee eee ares 

Figs. 21-22.—Euthrips gossypii. 21, head, prothorax, and foreleg of female, 
dorsal view; 22, left antenna of female, dorsal view. Figs. 23-26.—Anapho- 
thrips arizonensis. 23, head, prothorax, and foreleg of female, dorsal view; 
24, leit antenna of female, dorsal view; 25, tip of abdomen of female, dorsal 
view; 26, left forewing of female. Figs. 27-30.—Microthrips piercei. 27, 
head, thorax, and foreleg of female, dorsal view; 28, right antenna of female, 
dorsal view; 29, tip of abdomen of female, dorsal view; 30, right fore wing 
offemale. Fig. 31.— esi americanus. Seventh to tenth segments of 
abdomen of male, ventral view. ‘ has stevawaes 

Fig. 32.—Echinothrips americanus. Right fore 1 wing of fem sale. ’ Figs. 33-37.— 

Rhipiphorothrips pulchellus. 33, head, thorax, and forelegs of female, dorsal 

view; 34, tip of abdomen of female, dorsal view; 35, left antenna of male, 

dorsal view; 36, tip of abdomen of male, ventral view; 37, left fore wing of 
female 


Figs. 38-41.—Thrips quinciensis. 38, head, prothorax, and fore sleg of female, 
dorsal view; 39, right antenna of female, dorsal view; 40, tip of abdomen of 
female, dorsal view; 41, right fore wing of female. Figs. 42-43.— Thrips 
spinosus. 42, tip of abdomen of female, dorsal view; 43, left fore wing of 
female. Fig. 44.—Thrips helianthi. Leit fore wing of female 
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Figs. 45-46.— Thrips spinosus. 45, head and prothorax of female, dorsal view; 
46, left antenna of male, dorsal view. Figs. 47-49.—Thrips helianthi. 47, 
head and prothorax of female, dorsal view; 48, left antenna of female, dorsal 
view; 49, tip of abdomen of female, dorsal view. Figs. 50-54.— Trichothrips 
flavicauda. 50, head, prothorax, and forelegs of female, dorsal view; 51, tip 
of abdomen of female, dorsal view; 52, head, prothorax, and foreleg of male, 
dorsal view; 53, left antenna of male, dorsal view; 54, tip of abdomen of male, 
dorsal view............. Peer cereccreresererereresereseseseseeeesescseses 

Figs. 55-57. Trichothrips fuscus. 55, head, prothorax, and foreleg of female, 
dorsal view; 56, right antenna of female, dorsal view; 57, tip of abdomen of 
female, dorsal view. Figs. 58-60.— Tyichothrips hoodi. 58, head, prothhorax, 
and foreleg of female, dorsal view; 59, left antenna of female, dorsal view; 
60, tip of abdomen of female, dorsal view. Figs. 61-63.—Eurythrips hindst. 
61, head, prothorax, and foreleg of female, dorsal view; 62, left antenna of 
female, dorsal view; 63, tip of abdomen of female, dorsal view........ 

Figs. 64-67.—Trichothrips amplipennis. 64, head, prothorax, and foreleg of 
female, dorsal view; 65, right antenna of female, dorsal view; 66, tip of abdo- 
men of female, dorsal view; 67, left fore wing of female. Figs. 68-71.—Hforis- 
tothrips australiz. 68, head, prothorax, and foreleg of female, dorsal view; 
69, right antenna of female, dorsal view; 70, tip of abdomen of female, dorsal 
view; 71, right fore wing of female....................... 

Figs. 72-75.—Leptothrips russelli. 72, head, prothorax, and forele 1g of female, 
dorsal view; 73, ight antenna of female, dorsal view; 74, tip of abdomen of 
female, dorsal view; 75, right fore wing of female. Figs. 76-79.—Zygothrips 
femoralis. 76, head, prothorax, and foreleg of female, dorsal view; 77, right 
antenna of female, dorsal view; 78, tip of abdomen of female, dorsal view; 
79, right fore wing of female. . Poe 

Fig. 1.—Gnathypops iyonis Jordan and T hompeon. 

Fig. 2.—Hoplichthys regant Jordan 

Fig. 3.—Hoplichthys gilberti 

Fig. 4.—Hoplichthys langsdorfii 

Fig. 5.—Hoplichthys langsdorfit Temminck and Schlegel 

Fig. 1.—Rictularia splendida. Tailof male. c.,latero-ventral combs; /., ventral 
fans; pap., papillz; spic., spicules....... 

Fig. 2.—Rictularia splendida. Cross section, semidiagrammatic, in t: sil region 
of male. c., latero-ventral combs; f., mid-ventral fans; int., intestine; 1. /., 
lateral lines; v. s., vesicula seminalis .. . 

Fig. 3.—Rictularia splendida. Anterior end of female showing vulva 

Fig. 4.—Rictularia splendida. Tail of female 

Fig. 5.—Rictularia splendida. 

Fig. 6.—Rictularia splendida. 

Fig. 1.— Ursus (Euarctos) vitabilis. Type specimen. Outer view of right lower 
jaw, $ nat. size. a. Superior view, nat. size 

Fig. 2.—Canis armbrusteri, type specimen, portion of left lower jaw. 2. Oute! r 
ee, SAE CNG, Gi, TREN WOW, TR. Cnc 5 0.0 5 occ cnccccscecenessens 

Fig. 3.—Canis armbrusteri. Cat. No. 7661, portion of right lower jaw. Outer 
Wee, DURE Ba. G. BUONINE WISH, ROR HGR ie o. ni ccc ccceccccncccccass 

Figs. 4-8.—Lower fourth premolars and carnessials of Canids. All natural 
size. 4, 4a, Canis occidentalis, Cat. No. 1006, U.S.N.M. 5, 5a, Canis arm- 
brusteri, Cat. No. 7482, U.S.N.M. 6, 6a, Canis (Hyscins latrans), Cat. No. 
3618, U.S.N.M. 7, 7a, Canis aureas, Cat. No. 181500, U.S.N.M. 8, &a, 
Vulpis, Cat. No. 7183, U.S.N.M.. 
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used in describing them ee ie 
Figs. 1-2.—Somatochlora semicircularis, male. 1, doreal view. 2, lateral view. 


Figs. 5-13.—Somatochlora semicircularis. 5, lateral view of segments 9 and 10 
of abdomen of female, field No. 7. 6, dorsal view of segments 9 and 10 of 
abdomen of female, field No. 12. 7, ventral view of segments 9 and 10 of 
abdomen oi female, field No. 12. 8, lateral view of segment 2 of male, show- 
ing genital lobe and anterior hamule. 9, ventral view of segment 2 of same 
male as fig. 8. 10, lateral view of segment 2 of male, showing genital lobe 
and anterior hamule. 11, lateral view of segment 10 and appendages of 
male. 12, dorsal view of segment 10 and appendages of male. 13, ventral 
view of segment 10 and appendages of male..............-..----20.+-0e0--- 

Figs. 14-25.—Somatochlora semicircularis. Vulvar lamina of 12 iemales, show- 
ing slight variations due largely to distortion in drying..................... 

Figs. 26-29.—Somatochlora semicircularis. Lateral views of segment 10 and 
appendages of 4 males, showing variations in tip due to distortion in drying... 

Figs. 30-36.—Somatochlora semicircularis. Lateral views of abdomen in 7 
males, showing differences in color pattern. ....................---------. 

Figs. 37-43.—Somatochlora semicircularis. Lateral views of abdomen in 7 
males, showing differences in color pattern. .............-.--.--e-2--2eee- 

Figs. 44-50.—Somatochlora sem icircularis. Lateral views of abdomen in 7 
females, showing variations in color pattern and length. ................... 

Figs. 51-57.—Somatochlora semicircularis. Lateral views of abdomen in 7 
iemales, showing variations in color pattern and length. ................... 

Fig. 1.—Bison antiquus. Type. Part of skull. Horn-core restored to show 






ig. 2.—Bison antiquus. Skull at Earlham College. Frontal view 
Fig. 3.—Bison antiquus. Skull at Earlham College. View from the rear..... 
Fig. 4.—Bison occidentalis. Skull at Kansas University. Frontal view 
Fig. 5.—Bison occidentalis. Skull at Kansas University. Lateral view 
Fig. 6.—Bison occidentalis. Skeleton at Kansas University .................. 
Fig. 7.—Bison alleni. Skull in U.S. National Museum. View from the rear. 
Fig. 8.—Bison alleni. Leit upper molars of No. 7706, U. 8. National Museum. 

i inc cae sk a ab nike bibs hua e ieee Aiea bidet e hee i 
Fig. 9.—Bison alleni. Left lower premolars and molars of No. 7706, U.S. 

IS, i sine ke een neh enue MAma Pie eee 
Fig. 10.—Bison regius. Right upper molars of type. Mat left. X}...... 
Fig. 1.—Molars (m ') and premolars (pm *) of lower jaws of the type of Camelops 

I, WE Gish. ese bb nb hshnckeebeeheh eh rake bo msnh tebce kbakaebse> 
EE NNN oon 5s cuca ecb i nerhasacesebhrecnesteieer sone 
Fig. 1.—Ooencyrtus chrysope. Outline of antenna of female 
Fig. 2.—Signiphora giraulti. Front wing of female 
Fig. 3.—Signiphora giraulti. Middle leg of female 
Fig. 4.—Xenomymar urichi. Antennaof female..................--seceeee- 
Fig. 5.—Xenomymar urichi. Front wing of female.............-....-.--++-- 
Fig. 6.—Gonatocerus anomocerus. Antenna of female...........---.-.-------- 
Fig. 7.—Anaphoidea latipennis. Outline of forewing of female 
Fig. 8.—Neomymar vierecki. Antenna of female..................--..-++++--- 
Fig. 1.—Dorsal and lateral views of skull: Glossophaga soricina (a), G. longt- 

oo osc i spin ieca sod ames Fes deer bude nneee 
Fig. 1.—Microdon texranus. Type. Vomerine plate, nat. size. 1. Palatine 

view. la. Section about middle point taken from posterior view 





Somatochlora semicircularis.—Abdomen of female showing markings and terms 
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Fig. 2.—Microdon teranus. Paratype. Portion of left splenial, nat. size. 
Superior view. 2a. Posterior end view, outline 

Fig. 3.—Celodus fabadens. Type. A nearly complete leit splenial. 3. Supe- 
rior view. 3a. Section taken from another view. .............. 

Fig. 4.—Celodus decaturensis. Type. Portion of left splenial, nat. size. 
Superior view. 4a. Posterior end view, outline 

Fig. 5.—Anomeodus latidens. Type. Portion of left splenial, nat. size 

Fig. 6.—Anomeodus missippiensis. Type. Portion of right splenial, nat size. 

Fig. 1.—Tomocerus flavescens, var. arcticus. Eyes of right side. 320 

Fig. 2.—Tomocerus flavescens, var. americanus. The abdominal segments are 
numbered. X2 

Fig. 3.—Tomocerus flavescens, var. americanus. Tibiotarsus showing an abnor- 
mal third segment. X57 

Fig. 4.—Tomocerus flavescens, var. americanus. Concave aspect of unguis to 
show the form of the teeth. 644 

Fig. 5.— Tomocerus flavescens, var.americanus. Left side of tenaculum. 238. 

Fig. 6.— Tomocerus flavescens, var. americanus. Posterior segments of abdomen, 
numbered to show relative positions of terga and sterna. f, fold. X39.... 

Fig. 7.— Tomocerus flavescens, var. americanus. Posterior segments of abdomen 
of male, showing protruded genital segment. //, fold. 

Fig. 8.— Tomocerus flavescens, var. americanus. Anal segment of male, showing 
cerci. 

Fig. 9.—Tomocerus flavescens, var. separatus. Bases of dentes to show seg- 
mentation and spines. 124 

Fig. 10.—Tomocerus flavescens, var. separatus. Right mucro. 275 

Fig. 1.—Map showing the position of the salt spring A and the mouth of the 
Saline 

Fig. 2.—The salt spring A on fig. 1. The stippled area represents the ground 
impregnated with salt and barren of vegetation 

Fig. 3.—Section through A-B on fig. 2. The dotted line indicates approxi- 
mately the original surface. Above this line is the accumulation of ashes, 
charcoal, fragments of pottery, etc 

Fig. 4.—Graves south of village site. Don fig. 1. Grave I is shown on plate 
et i ee Ee ea a esa wean eae hase ed 

Fig. 5.—Grave I on high point south of village site 

Fig. 6.—Thirteen petroglyphs on the floor of the cave. Their relative positions 
are indicated on the plan of the cave, fig. 7 

Fig. 7.—Plan of the cave showing the petroglyphs. The dotted lines indicate 
the channel worn in the floor of the cave. This channel continues outside 
the cave and connects with a narrow chasm extending east and west 

Fig. 8.—Imprint on a fragment of pottery 








NEW GENERA AND SPECIES OF THYSANOPTERA, WITH 
NOTES ON DISTRIBUTION AND FOOD PLANTS. 


By A. C. Morean, 
Of the Bureau of Entomology, United States Department of Agriculture. 


INTRODUCTION. 


The facts upon which this paper is based are the outgrowth of 
occasional work, during the past four years, upon the food plants 
and distribution of the tobacco thrips, Huthrips fuscus Hinds. Dur- 
ing this work several new forms were either collected or received from 
other collectors, and information was obtained which greatly extends 
the range of several of our already described species. Because of the 
increasing economic importance of the order it is thought advisable 
to place the accumulated facts on record for the use of other work- 
ers. In all, 3 new genera, 19 new species, 1 European form now first 
recorded for America, and 1 new variety, are added to our fauna. 
One species is placed in synonymy, and the males of 2 other species 
are here recorded for the first time. New locality records are given 
for 38 species, and new food plants recorded for many of them. 

Although there is considerable doubt of the validity of the use of 
the genus Euthrips to contain such widely different forms as Euthrips 
ulicis californicus Moulton, EF. phalerata Haliday, E. pyri Daniel, and 
E. tritici Fitch, the writer has refrained for the present from a 
revision of the genus, and has used it in the broad sense ascribed 
to it by Hinds. An examination of certain European species should 
be made the basis for the revision, and it is my hope that Mr. 
Richard S. Bagnall will do this in his treatise upon Thysanoptera, 
which he is preparing for the Genera Insectorum. 


EUTHRIPS PHALERATA Haliday (Redescription). 
Figs. 1-4. 
Female.—Length about 1.3 mm. Width 0.16 to 0.17 mm. Gen- 
eral color yellowish brown. 
Head about one and one-half times as broad as long, slightly 
retracted within the prothorax; diverging slightly posteriorly, cheeks 
slightly roughened; dorsum very distinctly transversely striated 
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behind the eyes. Anterior margin slightly produced between the 
antenne. Eyes large, black, not protruding, very sparsely and 
minutely pilose, occupying about three-fifths the width of the head. 
Ocelli light reddish, large, fairly well separated, the posterior ones 
just behind the center of the eyes and near their inner margins; 
anterior ocellus somewhat directed forward; margined inwardly with 
dark-reddish-brown crescents; a long, slender, yellowish-brown spine 
in front of each posterior ocellus, other spines upon head few and 
minute. Mouth cone long, narrowing abruptly to the middle, thence 
very slender to the tip, reaching posterior margin of prosternum. 
Maxillary palpi long and slender, first and third segments of equal 
length, the second about three-fifths as long as first, light yellowish 
brown. Mouth cone darker brown than head, darkest at tip. Labial 
palpi very slender. Antenne two and one-half times as long as the 
head, inserted below the front. Relative lengths of segments as 
follows: 


7 8 
5 1¢ 5 


5 
1 GH 34 

Segment one broadest, slightly broader than long, broadest at base; 
segments one, four, five, and six concolorous with head or only 
slightly lighter, seven and eight lighter brown, three light yellowish 
with a slight tinge of brown. Segment three is stalked and has a 
pseudo joint near the base. Long spines upon segments are slender 
and light yellowish. A branched sense cone stands upon the upper 
side of segment three near the tip and a similar one is borne on the 
under side of four near the tip. Segment one bears a transverse stria 
near the base. 

Prothorax slightly broader than long, broadest behind, hind angles 
broadly rounded, and bearing two long spines. No long spines at 
front angles. A row of four small spines stands on hind margin 
between meson and spines at angles. Other spines upon prothorax 
few and inconspicuous. Mesothorax rounded at anterior angles; each 
of which is produced into a shoulderlike process; mesonotal plate 
transversely striate, bearing one long spine at each lateral angle, 
spines on posterior margin inconspicuous. Metathorax tapers but 
slightly posteriorly, metanotal plate longitudinally striate, with two 
pairs of spines on the front margin, the pair toward the middle being 
much the larger. Wings reaching nearly to tip of the abdomen; 
breadth at the middle about one-eleventh their length; with two 
broad white bands, the first beginning near base and extending to end 
of first third of wing, the second beginning at about two-thirds length 
of wing and extending nearly to the tip. Basal two-fifths of scale is 
light brown, the remainder being included in the white band, middle 
and tip of wing light brown. Veins in fore wing extend nearly to 
tip of wing. Spines on veins arranged at regular intervals except in 
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apical white band, costa bears 28 to 31; fore vein 17 to 18; hind vein 
14 to 16; scale 6, interior of scale 1; a light sparse fringe on costa of 
each wing, posterior fringes heavy and wavy. The single median 
vein in the hind wing runs its entire length. Each wing rather 
thickly set with short spines. All femora brown; all tibize brown 
except distal half of fore tibie which shade to yellowish-brown; all 
tarsi pale yellowish-brown; base of bladder with a dark brown spot. 
Fore femora thickened. All legs clothed with numerous small, light 
brown spines. Hind and middle tibie bear two rather stout spines 
at the tips within, also a row of four smaller spines along the inner 
margin. Fore tibia bears two conspicuous teeth at the tip within, 
the outer one being much the stronger and longer, the inner one is 
more blunt and bears a slender spine near the tip. 

Abdomen rather stout to the eighth segment, thence narrowing 
abruptly to the tip; a dark brown narrow stripe across the dorsum 
of segments two to eight near their anterior edges; a row of six short 
slender spines on posterior margin of ventral segments two to seven; 
two or three spines on sides of segments two to seven only one of 
which is prominent; three prominent spines on each side of segment 
eight. Segment nine near its posterior margin bears a circlet of 10 
spines of which the dorsal six are long and prominent. Tenth seg- 
ment near the tip bears a circlet of six spines of which the dorsal 
four are long; slender, and conspicuous. The tenth segment also bears 


a few smaller spines at the tip. Tenth segment split open above for 
about half its length, truncated-cone shaped. 

Described from two females; no males found. 

Locality, Quincy, Florida. 

On Plantago virginica. 

H. F. Wilson, collector. 


EUTHRIPS HAWAIIENSIS, new species. 


Figs. 5-8. 


Female.—Length about 1.2 mm., width of body about 0.35 mm. 
General color, head and thorax orange with slight brownish tinge, 
abdomen, normal color is apparently dark brown, although one 
specimen on type slide has the abdomen gray, shading to brown 
only on the last three segments. The latter specimen was probably 
recently matured when collected. 

Head about 0.18 mm. wide, 0.12 long, diverging slightly behind 
the eyes; front almost straight, very slightly produced between the 
antenne; antenne inserted below the front, their bases separated 
by about half the width of the basal segment; back of head very 
noticeable transversely striated; sides scarcely roughened. Eyes 
large, occupying more than half the length of the head and two-thirds 
the width; very dark purplish, almost black by transmitted light, light 
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yellow by reflected light; pilose and rather finely facetted. Ocelli 
situated well back toward hind margins of eyes, the posterior ones 
contiguous with inner margins of eyes; the anterior ocellus is on a 
line with the middle of the eyes; color light yellow with reddish pig- 
mentation; inner crescents large, reddish orange. One small brown- 
ish spine in front of each posterior ocellus and a similar one imme- 
diately behind the ocellus. Extending from the latter spine in a 
curved row behind each eye to the lateral margin of the head stands 
six smaller light-brown spines. Mouth cone reaches slightly past 
the middle of the prosternum, suddenly constricted at the basal 
third, thence to the tip the sides are very nearly parallel. Labrum 
constricted just before the tip, which is black. Labium sharply 
rounded. First and third segments of maxillary palpi of equal 
length, second shorter. Relative lengths of segments of antenne as 
follows, each of which is an average of 4 antennez: 
, = 4 5 6 8 

8 


8 99 13.5 13.8 10.2 135 22 , 


2 





Color: Segments one and two yellowish brown to brown; six to 
eight brown; three yellow; basal fifth of four and extreme base of 
five pale gray, remainder of these two brown like the apical seg- 
ments. Spines on segments light brown, of medium size, and rather 
sparse. A branched sense cone on the dorsal side of three near the 
tip and a similar one on the ventral side of four near the tip. 
Prothorax about 0.22 mm. wide and 0.125 long. Sides nearly 
straight; anterior margin nearly straight; hind angles broadly rounded; 
posterior margin slightly convex. Two stout dark-brown spines at 
each posterior angle; between these spines and the meson on each 
side a row of three short spines, of which the inner is much the larger. 
A short anteriorly directed spine at each anterior angle. Dorsum 
of prothorax bears numerous short light-brown spines scattered over 
its surface. Whole dorsum rather finely and faintly transversely 
striate. Mesothorax with front angles broadly rounded. Sides of 
meso and metathorax straight, gradually diverging to the broadly 
rounded posterior angles of the metathorax. Metathorax about 
0.3 mm. wide, scarcely narrower than the abdomen. Mesonotum 
broad and large, finely transversely striate, its lateral angles ob- 
tuse; a dark-brown incurved spine at each lateral angle and a 
smaller spine on each side the meson at about the second third of 
the length of the notum. Metanotum shield shaped, longitudi- 
nally striate, except near the central anterior portion, which is 
transversely striate. Metanotum bears a pair of dark-brown spines 
on each side on anterior margin, of which the inner spine is much 
the larger, being about two-thirds as large as the spines at the poste- 
rior angle of the prothorax. Anterior wings sharp pointed, uni- 
formly gray brown, the brown due to numerous very small dark- 
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brown spines in longitudinal rows. Width of fore wings at the mid- 
dle about one-twelfth the length, considerably broadened at the base. 
Veins not visible. Spines dark brown, rather stout and conspicuous. 
Costa bearing 27 to 28 regularly placed, though somewhat closer on 
basal than on outer half. Fore vein on basal two-fifths bears seven 
to eight spines, and scattered beyond the center three other spines, of 
which the last one stands near the tip. The other two spines may 
stand close together near the second third of the wing, or the second 
one may stand equidistant from the first spine and from the spine 
at the tip. Hind vein bears 11 to 15 spines regularly placed; scale 
bears five spines and interior of scale one. Front fringe long and a 
little thicker than the spines. Hind fringe rather thick, long and 
wavy, light brown. Front fringe intermediate in color between the 
spines and the hind fringe. Hind wing gray, with a single median 
vein disappearing just before the tip; front fringe slender, sparse, 
light brown; hind fringe rather thick, long, wavy, and light brown. 
Legs uniform pale yellow, tips of the tibiz and the tarsi lightest; of 
medium length, stout. Fore femora considerably thickened. Fore 
and middle tibie stout. All tarsi with dark-brown spot at tip 
within. Two stout pale-yellow spines at tips of hind tibie within; 
a row of eight to ten much smaller spines on inner side of hind tibia. 
Spines at tips of other tibize small and inconspicuous. All femora and 
tibiz clothed with numerous short, slender, pale-yellow spines. 

Abdomen cylindrical ovate, blunt at apex; a heavy dark-brown 
stripe across dorsum of segments 2 to 8 near their anterior edges. 
Sides of abdomen faintly striate. Each segment 2 to 8 laterally 
bears three to four small dark brown spines. Ninth segment bears 
a cirelet of 10 medium-sized spines. Tenth segment bears a circlet 
of six similar spines. Tenth segment split open above for a little 
more than half its length. In the lighter specimens abdomen is 
dark brown at the tip. 

Described from two females on type slide. 

Locality, Honolulu, Hawaii, February 6, 1909. 

On cotton. 

D. T. Fulloway, collector. 

Type.—Cat. No. 15720, U.S.N.M. 

EUTHRIPS FLORIDENSIS, new species. 
Figs. 9-12. 

‘emale.—Length about 1.1 mm. (specimens slightly distended), 
width about 0.3 mm. General color, head pale lemon yellow, thorax 
orange yellow, body medium brown to dark brown. 

Head about three-fourths as long as broad and seven-eighths as 


long as prothorax, not withdrawn into prothorax; cheeks slightly 
arched behind the eyes and slightly roughened posteriorly, diverging 
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very slightly behind; anterior margin straight; back of head indis- 
tinctly transversely striated. Eyes large, dark, and sparsely pilose, 
occupying about three-fifths the width of the head, not protruding, 
rather coarsely facetted; ocelli present, separated, pale yellow, 
margined inwardly with orange crescents; spines in front of each 
posterior ocellus long and dark brown, two inconspicuous spines 
stand behind each posterior ocellus. One prominent dark brown 
spine behind each eye, slightly shorter than spine in front of ocellus; 
two or three shorter light brown spines between this spine and 
lateral margin of head. First and third segments of maxillary palpi 
of equal length, the second slightly shorter. Antenne nearly two 
and one-half times as long as the head; relative lengths of segments 
as follows: 
7.6 od a4 3.9 10.5 

Color: One pale yellow, concolorous with head; two brown like 
the abdomen; three light brown, grayish in basal half; four and five 
light brown, slightly gray at bases; six, seven, and eight light brown. 
Spines upon segments two to five brown and conspicuous. A branched 
sense cone on the dorsal side of segment three near the tip and a simi- 
lar one on the ventral side of four near the tip. Sixth segment bears 
one long, slender sense cone on the inner side about the middle, and 
a shorter one on the outer side. Last three segments bear numerous 
small spines. The last segment bears three small hairs at the tip 
which about equal the segment in length. Mouth cone is tipped 
with black and reaches three-fourths across the prosternum. 

Prothorax rather rounded, two-thirds as long as broad; one pair 
of stout spines at each hind angle, one of similar length at each 
anterior angle; anterior margin also bears a spine of similar length 
half-way between meson and spine at anterior angle; one short, stout 
anteriorly directed spine stands near spine at anterior angle. Between 
the spines at the anterior angles and the meson there is a row of five 
spines of which only the fourth is long and stout. Mesothorax 
rounded at anterior angles with a distinct shoulder-like process; 
mesonotal plate bears one stout spine at each lateral angle and two 
pairs of smaller ones on posterior margin. Metathorax tapers slightly 
posteriorly, angles rounded behind; metanotal plate weakly reticulate 
and bears four spines on the anterior margin of which the middle pair 
is stout and conspicuous. Wings nearly reaching the tip of the 
abdomen, breadth at middle about one-twelfth the length; shaded 
decidedly with brown, a grayish spot between veins near origin of 
hind vein, basal fifth grayish. Spines on wings dark brown, stout 
and conspicuous. Each fore wing has two longitudinal veins extend- 
ing to the tip. Spines arranged at regular intervals; costa bears 22 
to 25; fore vein 17 to 20; hind vein 13 to 16; scale five, interior of 
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scale 1. Fringe on costa of fore wing long, stout, brown, and con- 
spicuous. Fringe rather sparse on costa of hind wing. Posterior 
fringes brown, long, thick, and wavy. Hind wing shaded slightly 
with gray. Legs medium in size and length, yellow with a slight 
tinge of brown, quite thickly set with short brown spines. A pair of 
stout dark brown spines at the extremity of each tibia within; row 
of spines on inner side of hind tibia short but stout. 

Abdomen elongate, ovate in outline, broadening to the fifth seg- 
ment, narrowing from the sixth to the tip, last segment cone-shaped; 
a heavy dark brown stripe across dorsum of segments two to eight 
near anterior margin, and just back of this stripe a narrow dark 
brown line extends across each segment. Each ventral plate two 
to seven bears six small spines, on posterior margin. Each pleural 
plate bears three or four brown posteriorly directed spines. Also 
each dorsal plate bears three or four spines laterally just above 
spines on pleural plates. Dorsum of first abdominal segment weakly 
striate. Posterior edge of ninth segment bears a circlet of 10 spines 
of which the dorsal six are long, brown, and prominent. Tenth 
segment at the tip bears a circlet of six long slender spines, of which 
the dorsal four are the longest. Tenth segment split open above. 

Described from many females, no males found. 

Locality, Quincy, Florida. May 17, 1910. 

Taken on Asclepias variegata Linneus and in blossoms of Catalpa 
catalpa. 


Collectors, G. A. Runner and A. C. Morgan. 
Type.—Cat. No. 15721, U.S.N.M. 


EUTHRIPS RUNNERI, new species. 
Figs. 13-16. 


Female.—Length 1.05 mm. (1 to 1.1 mm.); width about 0.25 mm. 
General color pale brownish yellow, thorax heavily tinged with 
brown. 

Head four-fifths as long as broad and about four-fifths as long as 
the prothorax and but slightly withdrawn therein; cheeks slightly 
arched behind the eyes, almost parallel; anterior margin slightly 
produced between the antennswe; back of head very faintly trans- 
versely striate. Eyes large, pale yellow by reflected light, almost 
black by transmitted light, very sparsely and minutely pilose, 
together occupying about three-fifths the width of the head; ocelli 
present, subapproximate, yellow with a slight orange tinge, margined 
inwardly with deep orange crescents; spines between ocelli on each 
side long, slender, brown and conspicuous; post-ocular spines shorter, 
brown. Mouth cone reaching only about two-thirds across proster- 
num, blunt, black at tip. Antenne two and one-fourth times as 


long as the head; relative length of segments as follows: 
5 6 7 8 


95 1275 3 425 
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Color: One pale yellow; two light brownish yellow; three, four and 
five brown in apical half, bases light brownish yellow; six, seven and 
eight brown, except base of six which is light brown. Spines con- 
spicuous upon segments two to five. 

Prothorax broadened posteriorly, hind angles broadly rounded; 
one pair of stout spines at each posterior angle, a spine of similar 
length at each anterior angle, also one short anteriorly directed 
spine near the long spine; between each posterior pair and median 
line stands a row of five spines of which only number four is con- 
spicuous; midway between anterior angle and median line stands a 
spine nearly equal in size to the large spine at the anterior angle. 
Mesothorax rounded at anterior angles which bear a shoulderlike 
process; mesonatal plate with a small spine at each lateral angle 
and with two pairs of inconspicuous spines upon posterior margin. 
Metathorax broader behind than at juncture with mesothorax; 
metanotal plate bears two pairs of spines on anterior margin of which 
the median pair is much the larger. Sides of meso and metathorax 
tinged with brown. Wings not reaching beyond seventh abdominal 
segment; breadth at middle about one-eleventh the length; very 
light brownish yellow; veins in fore wing extend from base to tip; 
spines on veins at regular intervals, brown and conspicuous; costa 
bears 15 to 19; fore vein 13 to 16; hind vein 9 to 10; scale 5; interior 
of scale 1; fringe on costa of both wings slender and sparse; fringe 
on hind margin of both wings heavy, light yellow and wavy. Legs 
concolorous with body, moderately stout, clothed with numerous 
short brown spines; a pair of stout spines at the extremity of each 
tibia within; rows of spines on inner side of hind tibie rather weak. 

Abdomen broadens gradually to the fifth segment and narrows 
gradually from the seventh segment to the tip; the usual thickening 
across the dorsum of segments two to eight reduced to a very thin 
inconspicuous line; three to four dark brown conspicuous spines 
stand on each side of segments two to eight; a row of six small 
spines stands near posterior edge of ventral segments two to seven; 
posterior edge of dorsum of eighth segment bears a series of scalelike 
projections 12 to 16 in number, each of which bears a tiny trans- 
parent hair directed caudad. Posterior edge of ninth segment bears 
a circlet of 10 spines, 8 of which are long, dark brown and conspicu- 
ous, the ventral pair being smaller and lighter in color. The tenth 
segment bears six long spines, the four dorsal being much stronger 
than the two ventral ones and also darker brown. Tenth segment 
conical. 

Described from 4 females; no males found. 

Locality, Clarksville, Tennessee, February 2, 1910. 

G. A. Runner, collector. 

Food plant, Aster sp.; specimens were collected from the roots of 
this plant, undoubtedly in hibernation. 
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Named in honor of the collector. 

Type.—Cat. No. 15722, U.S.N.M. 

Note.—This species is closely related to Euthrips tritici Fitch from 
which it may be separated by the difference in coloration of the 
thorax, the absence of black at the tip of the abdomen, the different 
relative lengths of the segments of the antenne, and by the smaller 
number of spines upon costa and veins. 


EUTHRIPS GOSSYPI, new species. 
Figs. 19-22. 


Female.—Length 1.1 mm. (1 to 1.3 mm.,. General color yellow- 
ish gray—some specimens almost white. 

Head nearly three-fourths as long as broad and four-fifths as long 
as prothorax, slightly retracted therein; slightly broadening behind; 
anterior margin very nearly straight; back of head indistinctly trans- 
versely striate. Eyes of medium size, occupying a little more than 
half the width of the head, yellowish to transparent gray, facets of 
medium size, sparsely and minutely pilose; ocelli present, well sepa- 
rated, the posterior ones very close to inner margins of eyes, trans- 
parent whitish, as large as facets of eye, not margined with crescents 
inwardly, the anterior ocellus slightly directed forward. A long slen- 
der brown spine near each posterior ocellus in front and toward the 
meson. Postocular spines brown and very nearly as large as those 
in front of the ocelli. A row of small very light brown spines extends 
across the dorsum of head back of eyes. Mouth cone reaches nearly 
to posterior edge of prosternum, its sides straight, tinged with brown 
and with a very dark brown spot at the tip. First and third seg- 
ments of maxillary palpi of equal length, the second shorter. Labial 
palpi slender, the first segment very short. Antenne slightly more 
than twice as long as head. Relative lengths of segments as follows: 


» 


~ 


5 6 Ss 
6 10 


9 12 2 3 


m3 
11.5 


Color: One gray; two yellowish gray, lightest at the base; three 
to five brownish yellow; six to eight light brown. Spines upon seg- 
ments two to five, slender, light brown, those on segment two stout- 
est. Branched sense cones on upper side of three near the tip and on 
the under side of four near the tip. 

Prothorax rounded, only about three-fifths as long as wide; one 
pair of stout spines at each posterior angle, a similar spine at each 
anterior angle, midway between meson and spine on anterior angle 
stands a spine of similar length to those at the angles, between spines 
on posterior angles and meson on each side stands a row of five spines, 
only the second one from the meson being large and conspicuous. 
Mesothorax very bluntly rounded; mesonotal plate with one stout 
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spine at each lateral angle and two pairs of smaller spines on poste- 
rior margin. Mesothorax tapers very slightly posteriorly; metano- 
tal plate bears four spines very close together on front margin, of 
which the inner pair is much the stouter—nearly as stout as those 
upon angles of prothorax. Wings reaching seventh abdominal seg- 
ment; breadth at the middle about one-tenth the length; shaded very 
slightly with yellow; veins in fore wing extend to the tip; spines on 
veins at regular intervals; costa 23 to 30; fore vein 17 to 22; hind 
vein 13 to 16; scale 5; interior of scale 1; all spines are long, prominent, 
and brownish; a sparse slender fringe on costa of each wing; posterior 
fringes rather heavy and wavy. Legs pale yellow, of medium length, 
strong, the fore femora considerably thickened; legs clothed with 
numerous slender, light brownish spines; all tibiss armed with two 
rather stout spines at the tip within; hind tibiw with a row of five 
spines along inner margin near the tip. Hind tarsi bear three rather 
conspicuous spines; a dark brown spot at tip of each tarsus within. 

Abdomen almost cylindrical to the eighth segment, thence taper- 
ing evenly to the rounded tip; a narrow brownish indistinct line 
across dorsum of segments two to seven; three to four fairly stout 
brownish spines stand out prominently on sides of segments two to 
eight; six slender brownish spines stand in a row along posterior 
margin of each ventral plate two to eight; tip of ninth segment bears 
a circlet of 10 spines, of which the dorsal four pairs are strong and 
prominent; tenth segment bears a circlet of six long slender spines 
near the tip, of which the dorsal four are the stouter and much the 
browner; other spines on ninth and tenth segments small and incon- 
spicuous; tenth segment conical, split open above. 

Described from four females; no males found. 

Locality, Yuma, Arizona, June, 1910. 

Food plant, cotton—collected from tips of the leaves. 

Argyle McLachlan, collector. 

Type.—Cat. No. 15723, U.S.N.M. 

Notr.—This species lies very close to Euthrips helianthi Moulton, 
from which it may be distinguished by the greater relative width of 
the head, the difference in coloration of the antenne, the different 
number of spines upon the scale, by the greater relative width and 
length of prothorax, and by having the tenth abdominal segment 
split open above. 


EUTHRIPS TRITICI, var. BISPINOSUS, new variety. 
Figs. 17-18. 


Female.—Length about 1.28 mm. Relative measurements of head 
and prothorax as in Euthrips tritici. General color pale yellow, 
shading to gray on sides of head and abdomen. Anterior wings pale 
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yellow, posterior wings gray. Tip of abdomen not darker than 
remainder of body. 


Relative lengths of segments of antenne: 


FY 


l 2 
6 9 14.2 


Color of antenne: Segment one gray; two brown, gray at extreme 
base; three very light brown on basal fourth, apical third brown, 
lighter at tip, middle of segment gray; four dark brown except at 
extreme base, which is lighter brown; five light brown, shaded 
darker at extreme tip and on sides; six to eight dark brown. Seg- 
ments three and four relatively much more slender than in Euthrips 
tritici. Tip of second segment raised dorsally and bearing two 
exceptionally heavy dark brown spines. Spines on wing veins as in 
Euthrips tritici. 

Described from four females, no males found. 

Locality, Dade City, Florida, May 12, 1910. 

Collected from blooms of Yucca. 

A. C. Morgan, collector. 

Type.—Cat. No. 15724, U.S.N.M. 


EUTHRIPS FUSCUS Hinds. 


On a slide in the collection of the United States Department of 
Agriculture were found five females and one male of this species. 
The data on the slide is as follows: ‘‘Thrips on timothy, from J. H. 
Comstock, July 6, /73.”’ Since the male of this species has never 
been noted, a brief description and comparison with the female is 
here given. 

Male.—Newly discovered. Length 0.75 mm. Antenne shaded 
as in Hinds’s description, though lighter throughout. Apterous. 
Color of body light yellowish brown. (The color of the abdomens 
of the females on the slide is deep brown.) Comparative measure- 
ments of the antennz both of the females and the male on the Com- 
stock slide are as follows: 


Male...... 1 2 3 ‘ 5 6 
5 { ( ‘ 8 il 

Female... | 2 3 4 5 6 7 

;- = @ BS H 3 
The ninth segment of abdomen apically bears a circlet of eight con- 
spicuous spines. Of these the four that are borne ventrally are the 
smallest and lightest in color, and do not quite reach the tip of the 
tenth segment. Dorsally near each lateral margin stands a very long, 
strong, dark-brown spine, which is about twice the length of the 
ventral spines. The two remaining spines stand one on each side 
midway between the meson and the spines near the lateral margin, 
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and are very nearly as long as the lateral spines. This segment also 
bears two other very strong, dark-brown spines, one on each lateral 
margin about midway between the base and tip of the segment. 
This segment also bears a few smaller spines, one of which stands on 
each side the meson dorsally, in the apical row. The tenth segment 
bears four long, strong, brown spines, two on each side near the 
lateral margin, about two-thirds the distance from the base of the 
segment to the tip. Of these spines the two more dorso-cephalad 
are much the stouter and are strongly in-curved. Tenth segment 
large, lateral margins convex; tip is broadly rounded. A few small, 
almost transparent spines are borne on the segment. 


ANAPHOTHRIPS ARIZONENSIS, new species. 
Figs. 23-26. 


Female.—Length 0.96 mm. (0.89 mm.—1), width of mesothorax at 
front angles 0.2 (0.18 mm.—0.22). General color very light yellow, 
almost white, with brownish shadings on head and prothorax, meso- 
and metathorax heavily tinged with orange. 

Head about one-half wider than long, slightly rounded in front, 
diverging behind; cheeks roughened; dorsum faintly transversely 
striate back of eyes; very light yellow with a slight brownish tinge; 
no spines visible. Eyes of medium size, rather coarsely facetted; 
black by transmitted light, orange by reflected light; occeli sub- 
approximate, situated upon the sides of a slight hump, yellow, mar- 
gined inwardly with brownish yellow crescents. Mouth cone reach- 
ing only slightly past the middle of the prothorax, somewhat nar- 
rowed at the middle, tipped with black; first and third segments of 
maxillary palpi of equal length, the second half as long as the first, 
third segment tipped with three hairs; first segment of labial palpi 
very short, the second long and slender. Antennw subapproximate 
at the base, clearly only ejght segmented ; relative lengths of segments 
as follows (from the average measurements of eaght antenne): 


I 
4.4 


4 
8.6 8 9.5 ie 2 






9.7 














Segment one rounded at the base; two nearly barrel-shaped, nar- 
rowed at the base; three to five stalked, three and five very notice- 
ably, four weakly; three and five broaden to near the tips which are 
constricted; four nearly barrel-shaped; six fusiform. One is pale, 
almost white; two very light brownish yellow; three gray in basal 
half shading to yellow at tip; four brownish yellow except extreme 
base which is somewhat paler; five to eight light brown, six the 
darkest. Spines few, minute, pale and inconspicuous. A simple 
sense cone on outer margin of three near tip; a branched cone on 
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underside of four near tip; a short cone on outer margin of five near 
tip and a longer cone on inner margin of six near the tip. 

Prothorax about one and one-half times as long as the head, and 
about one-half wider than long, sides and angles rounded; transversely 
striate; spines numerous and minute dorsally. Mesothorax consider- 
ably wider than prothorax, its front angles rounded and bearing a 
shoulder-like process. Mesoscutum faintly reticulate. Metathorax 
smoothly joined to mesothorax and tapering gradually to base of 
abdomen. Metascutum plainly reticulate. No spines visible on 
meso- or metathorax. Meso- and metathorax heavily tinged with 
orange. Wings well developed, reaching about to the ninth ab- 
dominal segment; at the middle about one-eleventh as broad as 
long; the fore longitudinal vein fades out near the tip of the wing, 
the hind vein fades out at the last fifth of the wing. Front fringe 
sparse but long, brownish; hind fringe on both wings rather sparse, 
long and straight, brownish. Spines upon costa and veins short, 
indistinct and nearly transparent upon most specimens, one speci- 
men, however, has short, stout, dark brown spines. Costa bears 
about 22 spines, fore vein 15, hind vein 9. Tip of fore wing bears a 
stout dark brown spine which is about three times as long as other 
spines on wing; scale bears 5 spines. Two cross veins present, one 
extending obliquely from fore to hind vein, joining the hind vein just 
beyond the second spine, second cross vein is between fore vein and 
costa at about the middle of the wing. The second cross vein is lack- 
ing in some specimens. The single median vein of the hind wing 
reaches nearly to the tip. Fore wing is light yellowish, hind wing 
gray—nearly white—except for median brownish tinge. Legs con- 
colorous with body, strong spines only at inner tip of hind tibia. 
Other spines on hind tibiz weak. A dark spot at the tips of all tarsi 
within. 

Abdomen rather stout, broadening to the fifth segment, thence 
narrowing to the tip, segments 7 to 10 sharply conical. First seg- 
ment weakly reticulated upon the dorsum, 2 to 7 weakly trans- 
versely striate. Each dorsal plate 2 to 8 bears four spines, on plates 
2 to 4 the median pair stands close together near anterior of seg- 
ment and the lateral pair are only slightly removed from the margin; 
on segments 5 to 8 median spines diverge and the lateral spines are 
successively farther from the anterior edge until on the eighth seg- 
ment they stand near the middle of the segment. Tip of ninth 
segment dorsally bears a transverse row of six spines of medium size 
and brownish in color, of these the median pair is the shortest and 
the second pair the longest. ‘Tip of tenth segment dorsally bears 
four minute slender spines. Each pleural plate, segments 2 to 8 
bears two short, stout, brownish spines directed caudally. Abdomen 
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very light yellow by transmitted light, nearly white by reflected light. 
Receptaculum seminis conspicuous, brownish red. 

Described from 10 females. 

Male unknown. 

Locality, Yuma, Arizona, July 6, 1910. 

Food plant, Snake weed. 

Collector, Argyle McLachlan. 

Type.—Cat. No. 15725, U.S.N.M. 


ECHINOTHRIPS AMERICANUS, new species. 
Figs. 31-32. 


Female.—Length of distended specimens 1.3 mm. The normal 
length is very probably not more than 1 mm. General color light 
brown to dark brown with considerable red hypodermal pigmentation. 

Head—Length 0.12 mm., width 0.16, almost rectangular, converg- 
ing slightly toward prothorax; cheeks very slightly arched; slightly 
retracted within prothorax; front of head obtusely triangular. Eyes 
large, not protruding, pilose, occupying almost three-fifths the width 
of the head, black by transmitted light, yellow by reflected light, 
rather coarsely facetted. Ocelli large, subapproximate, the posterior 
ones situated back of center of eyes; orange yellow margined inwardly 
with dark red crescents. The anterior ocellus is situated in a depres- 
sion in the front. A small spine stands in front of each posterior 
ocellus, and a row of four small spines extend in an arc in front of the 
anterior ocellus. Head transversely areolate behind the eyes. 
Mouth cone broad at the base, short, reaching only a little more than 
half-way across the prosternum, its sides straight. Maxillary palpi 
light gray, two segmented, of medium length, the first segment very 
much shorter than the second; second segment bears a slender hair 
at the tip. Labial palpi minute. Antenne eight segmented, slender, 
about two and one-half times as long as the head. Relative lengths 
of segments as follows, taken from measurements from an average of 
five antenne: 


1 2 3 
5.9 10 14.5 


4 
1.7 


l 13.1 


First two segments of antenne stout; the first nearly cylindrical, 
one and one-third times as broad as long; the second barrel-shaped, 
four-fifths as long as broad; third segment distinctly stalked, the 
fourth and fifth very slightly so. All segments beyond the second 
slender. Color: First two segments concolorous with the head; 
three, four, and basal half of five gray; three and four sometimes 
with a yellowish brown tinge apically; remainder of antenne light 
brown. Antennal segments with conspicuous spines on segments two 
to five, those on two and three being noticeably blunt. The eighth 
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segment at the tip bears a long hair which is slightly longer than the 
segment. A short, blunt, transparent sense cone is borne on the 
outside near the tip of segments three, five, and six. 

Prothorax about 0.12 mm. in length and 0.21 in width, broadest 
across the middle, straight on the anterior margin, slightly convex on 
the posterior margin, hind angles bluntly rounded, yellowish brown 
tinged with red hypodermal pigmentation. Each hind angle bears 
a slender blunt spine, and a spine of similar size stands about two- 
fifths the distance from the spine at the angle to the meson. A 
smaller spine stands near the latter spine. Other spines on the pro- 
thorax small and inconspicuous. Surface of prothorax reticulated. 
Mesothorax about 0.28 mm. wide, its front angles broadly rounded, 
each bearing a shoulder-like process. Mesonotal plate broad and 
long bearing a transverse row of four spines half-way between front 
margin and lateral angles. 

Mesonotal plate transversely areolate. Metanotal plate with a 
spine on each side the meson near the front margin, reticulated. 
Metanotal plate and sides of meso- and metathorax brown and with- 
out red hypodermal pigmentation. Sides of meso- and metathorax 
reticulate and areolate. Wings long and slender, attaining the tip of 
the abdomen, broadened at the base, at the middle only about one- 
eighteenth as broad as long, margins nearly straight except at the 
tip, basal fifth gray, and sometimes a broad band across middle of 
wings grayish, tip of wings gray usually, remainder of wings brown, 
darkest toward the base. Veins inconspicuous, the two longitudinal 
veins anastamose at first seventh of the wing and soon fade out. All 
spines on wings long, stout, and knobbed. Costa bears 15 to 19; 
fore vein 13 to 14; scale 2 interior of scale 1. Fringe present on 
both margins of both wings; the basal fifth on front margin and a 
shorter distance at the base of hind margin being without fringe. 
Fringe long and slender, that on both margins of fore wing being 
wavy, while only the posterior fringe of the hind wing is wavy. Hind 
wing with a very dark brown median longitudinal vein. Legs rather 
long and slender, tibie unarmed except for a rather weak pair of 
spines at the tip of the hind tibia within. All femora brown except 
bases of middle femora and sometimes the bases of fore femora 
which are gray. Basal half of middle and hind tibie and basal 
fourth of fore tibie light yellowish, as are also the tarsi. A black 
spot at the tip of the tarsi within. Legs clothed with a few small 
spines. 

Abdomen broadening to the fourth segment which is about 0.3 
mm. wide, thence tapering gradually to the tenth segment, which is 
cylindrical. Sides of abdomen reticulate. Across the middle of the 
dorsum of each segment two to eight stands a row of 8 to 10 small 
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spines, those at the meson being nearest the anterior margin; these 
spines increase in size upon each succeeding segment caudally. The 
ninth segment bears two rows of spines, one transverse row of six 
long spines across the center of the dorsum; the second row at the 
tip of the segment consist of six long spines. Midway between these 
two rows on each side stands two spines similar in size to those com- 
posing the rows. ‘Tip of tenth segment bears six long slender spines, 
and the pseudo or eleventh segment bears two small spines. All 
abdominal spines are sharp pointed and are much lighter in color 
than the abdomen. 

Male.—Similar to the female, except smaller and more slender and 
lighter in color. The abdomen narrower and more nearly cylindrical. 
Segments two to eight of the abdomen ventrally are thickly peppered 
with small circular transparent spots. The ninth segment is only 
slightly narrowed caudally. The tenth segment is cylindrical and 
about half retracted within the ninth. Relative lengths of segments 
of antenne taken from measurements upon the same scale as with the 
female: 

1 2 . << -of. 6 e % 
. 646 BS. 67 6ULShlCU COUR CU 

Described from many females. Type slide contains three females 
collected from Indian Poke, Quincy, Florida, May 18, 1910, by G. A. 
Runner and A. C. Morgan. Other specimens of females collected 
from Magnolia grandiflorum, Quincy, Florida, September 8 and 9, 
1909, by A. C. Morgan, and from ‘‘Coffee bean” September 7, 1909, 
Quincy, Florida, by the writer. 

Two males from “Touch-me-not,” Clarksville, Tennessee, August 11, 
1910, by S. E. Crumb. One of these is designated as the Allotype. 
One male in sweepings from grass Wittenberg, Missouri, July 12, 
1909, by A. G. Vestal. This paratype is in the collection of Mr. J. D. 
Hood, from whom it was received for comparison. 

One slide in the collection of the United States Department cf 
Agriculture contains about 20 females, one male, and several larves. 
These were collected in the District of Columbia, August 14, 1900, 
from Adicea. Department note No. 9305. 

This species may be distinguished from its congener EF. mexicanus 
Moulton, by the following differences: Basal fifth of wing gray and a 
grayish band across the middle; the greater number of spines on the 
costa and the fore vein; and by the greater relative difference in the 
lengths of the first and second antennal segments. In mezicanus the 
second segment is more than three times as long as the first, while in 
americanus the second segment is only about twice as long as the 
first. 

Type.—Cat. No. 15726, U.S.N.M. 
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RHIPIPHOROTHRIPS new genus. 


Body, especially the head and prothorax, deeply sculptured. 
Head broader than long, uneven, somewhat narrowed behind, broadly 
rounded in front and with a hump between the eyes. Eyes promi- 
nent, slightly protruding. Ocelli present. Antenne eight-segmented ; 
second segment of the style much longer than the first and pro- 
vided with a long slender hair at the tip; third and fourth segments 
each with a simple sense cone. Maxillary palpi two-segmented. 
Prothorax shorter than the head, without spines at the angles. 
Legs unarmed. Wings present; fore wings sculptured at the base, 
narrow, with two longitudinal veins which are very indistinct. Spines 
on veins very minute. Costa without fringe or spines. Anal spines 
weak. Mesothorax produced into prominent acute angles in front. 
Male with a curious fan-shaped scale on each lateral margin of the 
ninth segment, near the tip. 

This genus is very near Heliothrips, but differs from it in being 
sculptured instead of reticulated, and in the fan-shaped scale on the 
ninth abdominal segment of the male. 

Type of the genus.—Rhipiphorothrips pulchellus, new species. 


RHIPIPHOROTHRIPS PULCHELLUS, new species. 
Figs. 33-37. 


Male.—Length 1.27 mm.; width of mesothorax 0.3 mm., greatest 
body width a little less than width of mesothorax. General color 
yellow, with heavy tinge of dark brown on head and thorax. 

Head dorsally only about three-fifths as long as wide, ventrally 
about four-fifths as long as wide; deeply and coarsely sculptured; 
broadly rounded in front of eyes; a hump between the eyes which 
bears the ocelli; cheeks very rough, produced laterally behind the eyes; 
outline of the eyes more convex than outline of head at that point, 
so that there is a distinct notch both before and behind the eyes. 
Eyes prominent, slightly protruding, rather coarsely facetted, not 
pilose, black by transmitted light, yellowish brown by reflected light. 
Back of head slightly narrowed. Ocelli about as large as facets of 
@yes and situated upon sides of hump between the eyes; approximate, 
pale yellow, the anterior ocellus being directed forward; inner cres- 
cents indistinct yellowish orange. Mouth cone not quite reaching 
across prosternum, black at the tip; labrum rather sharply pointed; 
labium rounded at tip; maxillary palpi short, the first segment 
shorter than the second; labial palpi short and blunt. Antenne 
situated very low, just above ventral margin of the head, well 
separated, each in a depression next the eye and below the produced 
front; relative lengths of segments as follows: 

i er al noel 
9.5 12 18.7 15.5 
95278°—Proc.N.M.vol.46—13——-2 
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Segment one barrel-shaped, longer than broad; two somewhat 
barrel-shaped, more constricted at base than at the tip; three and 
four fusiform; five clavate; six and seven similar in form to five only 
inverted ; eight long and slender, tipped with a short hair. Segments 
one and two with a heavy yellow tinge medianly, the sides light gray; 
three and four gray, almost white; five and six with a broad median 
tinge of yellow; seven and eight light brownish gray. Segment two 
roughened. Segment three bears a long simple transparent sense 
cone on the outer margin near the tip, and segment four bears a simi- 
lar cone similarly placed. Head without spines. 

Prothorax shorter than the head, about two-thirds as long as broad, 
front angles rounded, broadest behind, posterior angles broadly 
rounded, posterior margin convex; coarsely sculptured, but not so 
deeply so as the head; spines few and minute; not so dark as the 
head and mesothorax, with an orange tinge in some specimens; con- 
stricted at articulation with mesothorax. Mesothorax broadest of all 
segments, about 0.3 mm. broad (one and one-half times as broad ag 
the head and about one-eleventh broader than the abdomen), its 
anterior margin concave, its anterior angles acute and slightly over- 
lapping the hind angles of the prothorax; mesothorax joined by about 
two-thirds its width to prothorax. Mesonotal plate concave on ante- 
rior margin, convex behind except a slight concavity at its juncture 
with metanotal plate; lateral angles acute; mesonotal plate bears 
a few small spines of which only the transparent insertions are visible; 
deeply sculptured. Metanotal plate triangular, with the base some- 
what convex, the sides straight and meeting in an acute angle behind, 
deeply sculptured. Mesothorax broadest behind, the sides broadly 
rounded and roughened. Metathorax with sides convex and rough- 
ened, narrowing behind. Meso- and metanotal plates, and sides of 
both meso- and metathorax tinged with brown; remainder of meso- 
and metathorax yellow. Fore wings slightly broadened at the base, 
slender and long, reaching to the ninth abdominal segment; slightly 
sculptured at the base; the veins are indistinct and fade out at the 
middle of the wing; no spines or fringe upon the costa; spines on 
the veins few and minute, only the transparent insertions being 
visible. Hind wing with a single median vein. Fore wing at the 
extreme base brown, the brown area including nearly all of the scale, 
in some specimens all; remainder of wing gray with yellow longi- 
tudinal tinge on posterior margin. Hind wing gray with slight shad- 
ing of yellow. Hind fringe on both wings of medium thickness, long, 
slender, brown, and for the most part straight, there being only an 
occasional wavy hair. Legs short, stout, roughened, unarmed, light 
yellow to lemon yellow; tarsi lighter with black spot at tip within. 

Abdomen joined broadly to the thorax, broadening gradually to 
the fourth segment, thence tapering gradually to the tip, which is 





NO, 2008. NEW SPECIES OF THYSANOPTERA—MORGAN. 19 


rounded; greatest width only one and one-half times that of the 
head. Sides of abdomen noticeably sculptured. Each dorsal plate 
two to eight bears two pairs of spines placed in the form of a trapezoid, 
the anterior pair standing about the middle of the segment and quite 
near the median line. Spines on ninth segment short, compara- 
tively stout though indistinct; the sides of the ninth segment almost 
inclose the tenth segment. Ninth segment long. Tenth segment 
short. and almost retracted within the ninth segment. A curious 
fan-like ribbed scale or clasper on each lateral margin of the ninth 
segment near the tip. 

Locality, Philippine Islands, 1910. 

Collected by George Compere. 

Food plant, Banyan tree. 

Described from 3 males. 

Female.—Similar to male in shape and coloration, length 1.4 mm.; 
the body does not narrow posteriorly as evenly as in the male, gradu- 
ally narrowing from fourth to eighth segments, thence more rapidly 
to the tip; tenth segment cone-shaped, rounded at the tip; ovipositor 
not quite reaching the tip. 

Described from 2 females. 

Collected with the males. 

Type.—Cat. No. 15727, U.S.N.M. 


MICROTHRIPS, new genus. 


Ocelli present. Antenne seven-segmented (style one-segmented), 
seventh segment as long as or longer than the sixth. Eyes pro- 
truding. Maxillary palpi two-segmented. Head wider than long. 
Prothorax wider than long and as long as or slightly longer than the 
head; two spines upon the hind angles. Fore tibie unarmed. Wings 
present, long, narrow, only slightly broadened at the base, pointed at 
the tip. Costal fringe of fore wings sparse but well developed. Hind 
fringe well developed and long. Costa and veins with spines. Fore 
wing with two veins which anastamose near base of the wing, thence 
running near the costa to the tip. Hind wing with a single median 
vein. Fore wings without bands. 

This genus is very near Baliothrips Haliday, but differs in not 
having the wings banded, and in having the two veins of the fore 
wing joined together from near the base to the tip. 

Type of the genus. Microthrips piereci, new species. 


MICROTHRIPS PIERCEIL, new species. 
Figs. 27-30 


Female.—Length 0.62 mm. (0.56 to 0.73 mm.). General color pale 
brownish yellow. The brownish tinge is quite pronounced in some 
specimens; legs transparent white. 
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Head five-ninths as long as broad; somewhat retracted within the 
prothorax; front produced between the antennz; narrowed behind, 
broadest through the eyes; no hairs or spines visible upon the head; 
cheeks convex, eyes strongly protruding, coarsely granulated and 
together three-fifths the width of the head; ocelli approximate, not 
contiguous with inner margins of eyes, the posterior ones on a line 
with the hind margins of the eyes, the anterior one on line with the 
center of the eyes, yellowish by reflected light, black by transmitted 
light, margined inwardly with bright red crescents; maxillary palpi 
two segmented, transparent white, the first segment slightly longer 
than the second; labial palpi minute. Antenne seven segmented, 
the relative lengths of the segments as follows: 


] 2 3 5 6 7 


395 6.25 7.3 3. 2 a e ey 


Segment one short and cylindrical; two much the largest, globular 
viewed from above, cone shaped viewed from the side; three to five 
pedunculate—three and four conspicuously so, five slightly so— 
three ovoid; four and five barrel shaped; six nearly cylindrical with 
base and tip slightly narrowed; seven slender and the blunt apex 
bearing three short, slender, transparent hairs. The seventh segment 
bears four other hairs, one near the base, two at the middle, and one 
near the tip. 

The other segments, except the first, bear a few minute colorless 
hairs which increase in length upon each succeeding segment. Color 
generally very light yellow—in some specimens almost white—except 
segment six which has a slight tinge of brown near the tip, and seven, 
which is very light brown with a tinge of yellow. 

Prothorax trapezoidal, broadest behind, in front broader than the 
head and as long as or slightly longer than the head, width at hind 
angles nearly twice the length. Front angles noticeably rounded, 
high angles only slightly so. Pronotum behind very weakly cross 
striated. No spines upon pronotum except a pair of slender white 
ones upon each posterior angle. Prothorax somewhat constricted 
at its juncture with the mesothorax. Mesothorax about two-fifths 
wider than prothorax, widest in the middle, narrower than prothorax 
at juncture with prothorax but widening rapidly to the middle, 
slightly converging behind; a shoulderlike projection at each front 
angle. Metathorax narrower than mesothorax but about one-fourth 
wider than the prothorax, its sides nearly parallel. No spines on 
either the mesonotum or the metanotum. Wings very slender, reach- 
ing to end of the abdomen, broadest in first third, at the middle about 
one-twentieth as broad as long; nearly transparent whitish, costal 
fringe of fore wings composed of a few long, slender, colorless bristles 
intermixed with shorter almost colorless spines. Costa bears 20 to 22 
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spines. Fore vein runs very close to costa to tip of wing, hind vein 
nearer costal than anal margin of wing, and joins fore vein at end of 
first fifth of length of wing, thence running to tip of wing. Hind vein 
with one or two spines; the anastamosed veins bear three or four 
minute almost colorless spines; one spine on hind vein very near junc- 
ture of veins, one spine upon the anastamosed veins always near the 
tip of the wing. Hairs composing posterior fringes of both wings 
long, slender, straight and light colored. Legs lighter colored than 
body, quite long and slender; tarsi apparently only one-segmented; 
fore and middle tibiz unarmed; each hind tibia bears two slender 
colorless spines at its inner extremity; other spines upon hind tibia 
few, and minute. 

Abdomen scarcely wider than prothorax, almost cylindrical, widest 
at fifth segment, thence tapering very gradually to the ninth segment; 
ninth segment considerably narrowed behind; tenth segment longer 
than wide, widest at base, sides convex, tip broadly rounded. ‘Tip 
of tenth segment dorsally bears four slender, colorless spines, and 
midway of segment on each side stands a spine similar to the apical 
ones. Ninth segment bears dorsally four slender colorless spines at 
the apex and two similar spines on the lateral margins apically. 

Described from numerous females taken at Dallas, Texas, Septem- 
ber 26, 1910, by W. D. Pierce, after whom the species is named. No 
males found. 

Food plants, cotton, Dallas, Texas, September 26, and November 4, 
1910; and Vernonia, Dallas, Texas, November 4, 1910, W. D. Pierce; 
Papaw, Clarksville, Tennessee, May 13, 1910, A. C. Morgan. 
Type.—Cat. No. 15728, U.S.N.M. 


THRIPS QUINCIENSIS, new species. 


Figs. 38-41. 





Female.—Length 1.1 mm. to 1.2 mm.; width about one-fourth the 
length. Color almost white with a slight tinge of yellow. Yellow 
tinge is pronounced on thorax and last two abdominal segments. 

Head one and one-half times as wide as long; cheeks arched some- 
what behind the eyes; front slightly produced between the antenne; 
occiput indistinctly transversely striated; hairs upon head few, minute 
and almost transparent whitish; eyes not protruding, sparsely pilose, 
ocelli subapproximate, standing well back toward hind margins of 
eyes, posterior ones not contiguous with margins of eyes; color light 
yellow, margined inwardly with dark red crescents. Maxillary palpi 
three segmented. Antenne seven segmented, relative lengths of 
segments as follows: 
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Segment one cylindrical; two barrel shaped; three to five pedun- 
culate elongated ovoid; five joined by a moderately broad surface 
to base of six, which tapers somewhat from its middle to its apical 
end; seven tapering slightly, blunt at apex. Segments one, two, 
three, and four pale yellow, five light yellow with a tinge of brown 
which is more pronounced at apex; six and seven light brown. 

Prothorax about one and one-half times as long as the head; one- 
fourth wider than long. Angles not distinct, broadly rounded. 
Each hind angle bears two slender, light yellowish spines of medium 
length, and between these pairs along the hind edge of the pronotum 
stands a row of three smaller spines on each side. Mesothorax one- 
third wider than prothorax. Wings at the middle about one-twelfth 
as broad as long; wings light gray, spines almost colorless, with a 
very slight tinge of yellow; costal fringe of fore wings composed of 
rather long bristles intermixed with a row of shorter, slender spines. 
Costa bears about 22 spines; fore vein bears 9 to 10 spines arranged 
as follows: A basal group of three or four spines, a group of three 
terminating at about two-fifths the length of the wing (these two 
groups are so close together that they might be considered as a single 
group), beyond the second group are three spines, the first stands 
beyond the center of the wing, the second at about two-thirds the 
distance between the first and the third, the latter being near the tip 
of the vein. Hind vein bears 9 to 11 spines. Spines upon wings 
quite long and slender. Origin of hind vein indistinct, near the 
second group of three spines upon the fore vein. Hairs composing 
hind fringe upon both wings long, slender, wavy, and light colored. 
Legs concolorous with body, rather slender; second segment of tarsus 
much longer than the first; spines upon inner side of hind tibia weak, 
except the almost colorless pair at its inner extremity. 

Abdomen slightly wider than mesothorax, nearly three times as 
long as wide; posterior edge of ninth abdominal segment bears a 
circlet of twelve spines, all long and slender except the second spine 
on each side of the dorso-median line, which is short and indistinct; 
the dorsum of this segment bears two other spines of medium length, 
each standing near the middle of the segment cephalad of the third 
spine in the apical circlet. Tenth segment bears six long slender 
spines and a number of smaller ones. Tenth segment broad at base, 
cone shaped and rounded at the tip. Spines upon sides of abdomen 
short and slender. 

Described from four specimens. 

Locality, Quincey, Florida. 

Food plant, Pinckneya pubens Michaux. 

Collected by the writer and G. A. Runner. 

No males found. 

Type.—Cat. No. 15729, U.S.N.M. 
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THRIPS HELIANTHI, new species. 
Figs. 44; 47-49. 


Female.—Length, 1.05 mm. (1.07 to 1.02); width, about one-fourth 
the length. Color: thorax, yellowish brown, rest of body dark brown 
varying to light brown in some specimens. 

Head one and one-half times as wide as long; cheeks slightly arched 
behind the eyes; front produced between the antenne; occiput very 
distinctly cross striated; a small spine in front and a similar one behind 
each posterior ocellus, a row of six small spines extending in a curved 
line from the spine behind the posterior ocellus behind the compound 
eye to the lateral margin of the head; eyes not protruding, coarsely 
granulated, black by reflected light, dark purplish by transmitted 
light, sparsely pilose; ocelli well separated, the posterior ones cephalad 
of the hind margins of the eyes, not contiguous with the borders of 
the eyes, larger than the facets of the eye, color light yellow, mar- 
gined inwardly with dark reddish crescents; maxillary palpi three- 
segmented; first and third segments of equal length, the second 
shorter. Mouth cone reaching nearly to hind edge of prosternum. 
Antenne seven-segmented, two and one-half times as long as the 
head; relative lengths of the segments as follows: 

i a ae ae \ ee 
6 91 2 é 0 M4 54 

Segment one cylindrical; two barrel-shaped; three to five peduncu- 
late—three and four strongly, five weakly so—elongate ovoid; five 
joined by a moderately broad surface to base of six which tapers 
considerably from its middle to the apical end; seven tapers some- 
what, blunt at the apex. Segments one, two, six, and seven dark 
brown; three and four pale brown; five dark brown, except the base 
which is somewhat lighter. Spines upon antennxz conspicuous, par- 
ticularly so upon segment two. All spines brown, but shading from 
dark brown upon basal segments to light brown upon apical seg- 
ments. Segments three and four each bear a branched sense cone 
near the tip, on upper side of three and on under side of four. 

Prothorax rectangular, as long as the head and about three-fifths 
as long as wide; posterior portion of pronotum distinctly transversely 
striated; pronotum clothed with a number of small spines; each hind 
angle bears a pair of stout conspicuous spines; between these pairs 
along the hind margin of the pronotum stands a row of three smaller 
spines on each side, the inner spine being the strongest. A row of 
three spines on each side parallels the row upon the hind margin, the 
outer spine of which is cephalad of the two spines upon the hind 
angle, the inner céphalad of the last spine in the marginal row. 
Three short spines stand upon the front angles of the prothorax. 
Mesoscutum distinctly and finely transversely striated, bearing a 
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small dark spine at each lateral angle and a similar spine on each side 
equidistant from the meson and the hind margin. Metathorax about 
one-third wider than the prothorax; metanotal plate indistinctly longi- 
tudinally striate, bearing a row of four small spines upon front margin 
of which the inner two are the larger. Wings reach nearly to the tip 
of the abdomen, at the middle about one-fourteenth as broad as 
long, light brown, except basal fifth and apical fourth, which are 
light gray. Spines upon basal fifth almost colorless, remainder of 
spines dark brown. Costal fringe of fore wings composed of slender 
bristles intermixed with a row of shorter spines. Costa bears 21 to 
23 spines; fore vein 9 to 10 placed as follows: A group of three or 
four in transparent basal fifth, a group of three in second fourth, 
beyond center of wing are two to four spines; if four, theystand 
equidistant from second group of spines and from each other; if three, 
the first stands alone near the center of the wing, the other two near 
the tip; if only two spines are present, they stand near the tip; hind 
vein bears 14 to 20 spines regularly placed. Origin of the hind vein 
indistinct, near middle of the second group of spines on the fore vein. 
Hairs composing hind fringe long, wavy, and dark colored. Legs 
rather slender; fore femora very slightly thickened; all femora dark 
brown; basal third of fore tibizw, basal half of middle tibiz and basal 
two-thirds of hind tibie brown; remainder of tibie and all tarsi yel- 
lowish brown. Second segment of tarsi much longer than the first; 
spines on inner side of hind tibiz medium in size, light colored. All 
femora and tibiz clothed with fine hairs. All femora striate. 

Abdomen as wide as mesothorax, about two and one-half times as 
long as wide; each dorsal plate of segments two to eight marked 
near its anterior edge with a narrow transverse line of black which 
disappears about the middle of the pleural plates. Normally the 
segments of the abdomen overlap a little. Posterior edge of ninth 
segment bears a circlet of ten spines, the dorsal three pairs being 
long, rather dark brown, and conspicuous. Two smaller spines are 
found upon the dorsam of this segment about midway between front 
and hind margin, on each side somewhat nearer the lateral margin 
than the meson. Tenth segment bears a circlet of six spines at the 
tip, the four upon the dorsum being rather stout and conspicuous. 
Tenth segment split open above. Dorsum of first abdominal seg- 
ment cross striate. Sides of abdomen striate. Posterior margin of 
each ventral segment two to seven bears a row of four small spines 
directed caudad. On each pleural plate of segments two to eight 
are 4 to 5 spines directed caudad, and increasing in strength caudally. 

escribed from nine specimens. 
Food plant, Helianthus sp. 
Locality, Clarksville, Tennessee. 
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Collected August 1, 1910, by the writer and S. E. Crumb. 

Life history unknown, except that the specimens were feeding 
upon the under sides of the leaves of the host plant. 

Type.—Cat. No. 15730, U.S.N.M. 


THRIPS SPINOSUS, new species. 
Figs. 42-43; 45-46. 

Female.—Length 1.26 mm. (1.16 mm. to 1.35 mm.). (Specimens 
somewhat distended.) Width about one-fourth the length. Color 
quite uniformly light*brown, with a tinge of yellow, except the 
ninth abdominal segment which shades to dark brown at the tip, 
and the tenth which is dark brown. 

Head one-third wider than long, widest behind; cheeks slightly 
arched behind the eyes; occiput distinctly transversely striated; 
front slightly produced between the eyes; a prominent spine in 
front of each posterior ocellus, a smaller spine behind each posterior 
ocellus and two similar spines behind each eye distinctly noticeable, 
other spines upon head small and inconspicuous; eyes not protruding, 
rather coarsely granulated, dark purplish by reflected light, black 
by transmitted light, pilose; ocelli subapproximate, the posterior 
ones standing back of the center of the eyes, and not contiguous 
with their margins; color light yellow margined inwardly with dark 
red crescents. Mouth cone distinctly narrowed in the middle, 
slender, reaching three-fourths across prothorax; maxillary palpi 
slender, three segmented, the first segment slightly longer than 
either of the other two which are about of equal length. Antenne 
seven segmented; relative lengths of segments as follows: 


. § 6 = 
17 127 56 6 
Segment one short, semiglobose; two cup shaped; three and four 
pedunculate elongated ovoid; five slightly pedunculate elongate, 
joined by a moderately broad surface to base of six, which tapers 
from its middle to its apical end; seven tapering, slightly rounded at 
apex. Segment three bears a transparent branched sense cone on 
the upper surface near the tip, and segment four bears a similar cone 
upon the under surface near the tip. Spines upon antennal segments 
two to five rather slender but distinct. Spines upon other segments 
rather minute. Segment one light yellowish brown; two light 
brown; three light yellowish brown, the brown tinge more pronounced 
toward the apex; four with peduncle almost transparent whitish, 
remainder light yellowish darkening toward the apex; five, six, and 
seven light brown except base of five, yellowish brown. 
Prothorax rectangular, angles more rounded behind than in front, 
as long as head and one-half wider than long; pronotum indistinctly 
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transversely striated and sparsely clothed with small spines; each 
hind angle bears a pair of stout dark conspicuous spines, and between 
these pairs, along hind edge of pronotum, stands a row of three 
smaller spines on each side (on one specimen this row is composed of 
four spines). Front angle of prothorax bears a group of three or 
four short spines directed cephalad. Metathorax about one-third 
wider than prothorax; meso- and metathorax striated; metanotal 
plate bears a few small spines. Wings at middle about one-fifteenth 
as broad as long, very light brown. Costal fringe well developed, 
composed of light brown hairs, which are mote than twice as long as 
the rather long dark brown spines with which they are intermixed. 
Costa bears 26 to 31 spines regularly placed. Fore vein bears a basal 
group of 7 to 8 spines and three scattered spines the first of which 
stands slightly beyond the center of the vein, the second stands at 
about two-thirds the distance from the first to the third, the third 
stands near the tip of the wing. Hind vein bears from 14 to 20 
spines quite regularly placed. Origin of hind vein indistinct; it 
arises at about the sixth spine of the group upon base of fore vein. 
Spines upon wing long, dark colored and prominent. Hairs com- 
posing posterior fringe upon both wings long, slender, wavy, and light 
brown. All femora somewhat darker than body, tarsi pale yellow, 
tibizw intermediate in color between femora and tarsi. Legs rather 
slender, fore femora indistinctly striate, second segment of tarsi 
much longer than the first; spines on inner side of hind tibiz# weak, 
except pair at the extremity; legs sparsely clothed with fine hairs. 

Abdomen as wide or slightly wider than the mesothorax, a little 
more than twice as long as wide; each dorsal plate of segments two 
to eight marked near its anterior edge with a narrow transverse, 
indistinct brownish line, which disappears near the pleural plates. 
Posterior edge of ninth segment bears ten brownish spines of which 
the dorsal six are the longest; tenth segment bears a circlet of six 
spines, the dorsal four being the longest. Tenth segment conical, 
truncate at the tip. Ninth and tenth segments bear a few smaller 
spines. Posterior edges of ventral segments two to seven bear a row 
of six slender spines. Each pleural plate bears three to four slender 
spines directed posteriorly. Tenth segment split open above. The 
spines upon the last two segments are long, slender, light brown. 

Described from several specimens of both sexes. 

Locality, Quincy, Florida, May 21, 1910. 

In flowers of Magnolia grandiflorum. 

Collectors, G. A. Runner and A. C. Morgan. 

Male.—Similar to the female but s!ightly smaller. Ventral 
abdominal segments two to seven each show an elongated gray area, 
which is about four times as long as broad. 
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This species may be distinguished from its nearest congener, 
Thrips tabaci, by the red ocellar crescents, by the general color, 
which is brown, and by the stouter spines. 

Type.—Cat. No. 15731, U.S.N.M. 


EURYTHRIPS HINDSI, new species. 
Figs. 61-63. 

Female.—Measurements, length, excluding connective tissue, about 
1.4 mm.; width of body 0.35, which is about two-fifths its length. 
Head, length 0.16, width 0.15. Prothorax, length 0.12, width 
through coxe 0.27. Mesothorax at front angles 0.27 wide; meta- 
thorax 0.3 wide. General color: head, legs, and first to fifth antennal 
segments yellow; thorax yellowish brown; remainder of body light 
brown. : 

Head about as wide as long, narrowed in front, sides nearly parallel, 
cheeks very slightly roughened, front produced; basal segments of 
antenne large, approximate. Eyes small, rather coarsely facetted, very 
dark purplish, almost black by transmitted light, very light gray by 
reflected light. Ocelliwanting. Post-ocular bristles long, slender, light 
yellow, and sharp pointed. Mouth cone short and broad, reaching 
only half across prosternum. Labrum constricted near the tip, 
sharply pointed and tipped with black. Labium with sides nearly 
straight, tip broad, truncated and edged with black. Maxillary palpi 
short, the first segment very short, the second much longer and tipped 


with three or four bristles, which are about as long as both segments 
of the palpi. Labial palpi short and indistinct. Head yellow with a 
very light shading of brown at the sides. 

Relative lengths of segments of antenne as follows: 


: 
i2 2 I 

Color: one to four yellow; three and four with a very slight brownish 
tinge; five brownish yellow; six light brown; eight dark brown; seven 
intermediate in color between six and eight. Two curved transpar- 
ent sense cones on each of segments three to eight near the tip, one 
within, one without. 

Prothorax trapezoidal, hind angles broadly rounding, sides nearly 
straight. All spines on prothorax yellow and sharp pointed. One 
long spine at each posterior angle, a similar one on each side on the 
posterior margin about one-third the distance from the hind angle to 
the meson, a midlateral spine of similar length to the one at the pos- 
terior angle. The spine at the anterior angle is much shorter than the 
foregoing spines. Anterior marginals wanting. Mesothorax with front 
angles rather abrupt, broadest at juncture with metathorax. Meta- 
thorax converging behind. Wings wanting. Legs of medium length, 
stout; fore femora somewhat thickened. All femora and tibize bear 
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several slender erect spines. Those at the tip of the tibie being more 
conspicuous than the others upon the segment. The fore coxe also 
bear an erect spine on the outer side. All tarsi with a black spot at 
the tip within. 

Abdomen broadly joined to the thorax, sides nearly parallel to the 
eighth segment. Eighth and ninth segments converging abruptly to 
the tube. On posterior margin of each dorsal segment one to eight 
stands two spines, the outer one of which stands very near the lateral 
margin. On the first two segments only the inner spine is long and 
conspicuous, on the other segments both the spines are conspicuous. 
The ninth segment on its posterior margin bears a circlet of six long 
spines. The tip of the tube bears a circlet of six long spines and a 
similar number of shorter ones. All spines on the body are yellow 
and sharp pointed. A narrow dark brown line crosses the dorsum of 
segments three to eight. Tube as long as the head, and twice as broad 
at the base as at the tip, its sides straight. Thorax and abdomen 
suffused with dark purplish pigmentation. 

Described from one female taken in a stool of broom sedge. 

Named for Dr. W. E. Hinds in recognition of his valuable work 
upon this order. 

Locality, Clarksville, Tennessee, October 17, 1910. 

A. C. Morgan, collector. 

Type.—Cat. No. 15732, U.S.N.M. 

This species differs from its congeners in having the prominent 
spines upon the prothorax and body acute instead of blunt, in having 
a narrower body in proportion to its length, and in having the seg- 
ments of the antenne roughened. 


TRICHOTHRIPS FLAVICAUDA, new species. 
Figs. 50-54. 


Female.—Apterous: Length 1.1 mm. General color brown, with 
basal joints of antenne, ninth and tenth abdominal segments and all 
tarsi yellow. Thorax and abdomen with considerable very dark 
reddish bown hypodermal pigmentation. 

Head: Length about 0.18 mm., width about 0.17, general shape 
rectangular, front slightly produced both above and between the 
antenne, sides nearly straight and parallel; the dorsal and lateral 
surfaces bear a few minute spines; dorsal surface faintly transversely 
striate-reticulate; postocular bristles long, slender, and sharply 
pointed. Eyes small. Ocelli wanting. Antenne eight-segmented, 
all segments free, twice as long as the head; segments gradually 
decreasing in width from the base to the tip. Relative lengths of 
segments as follows: 
rE SS. « Cosi gZ 8 
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Segments three to eight stalked; segments one and two yellow with 
a slight tinge of brown; segments three to six slightly more heavily 
tinged with brown than the preceding; seven and eight light brown. 
Sense cones of medium size, transparent, located as follows: Segments 
three to six with two each, one on the outer side, one on the inner side 
near the tip; segment seven with a small cone on the outer side. The 
inner cone on six is also small. Mouth cone short, not attaining the 
base of the prosternum, labrum pointed and just attaining the end 
of the labium, which is broadly rounded. 

Prothorax large, length about 0.17 mm., width 0.34 through the 
coxe; front margin concave, hind margin convex, the curves of the 
two margins being nearly concentric. Anterior marginal spines mi- 
nute, other spines present, of medium size, blunt. Anterior coxal 
spines present, equaling in size those at the posterior margin of the 
prothorax, blunt. Pterothorax greatly reduced in length, as broad 
as prothorax but only slightly more than half as long. General color 
of legs slightly lighter brown than the body; all tarsi, tips of hind 
femora, apical third of fore femora, bases of fore and hind tibie, yel- 
low. A dark spot at the tips of all tarsi within. Fore femora searcely 
enlarged. 

Abdomen very large and heavy, 1.4 times as broad as pterothorax, 
deep brown; eighth and ninth segments narrow abruptly; ninth seg- 
ment and the tube, yellow. Tube short, only very slightly more than 
half as long as the head, its sides straight, very slightly infuscate at 
the tip; twice as wide at the base as at the apex. Terminal bristles 
slender, about as long as the tube. 

Described from two specimens, taken under bark at Corbin, Ken- 
tucky, September 26, 1911, by the writer. 

Male.—Allotype. Extended specimen 1.3 mm. in length. A con- 
tracted specimen would probably be shorter than the female. Color 
similar to that of the female except the antennal joints, which are 
slightly browner. 

Head 0.2 mm. in length, width 0.13. Lateral margins of the head 
with an angular protuberance just behind the eyes. 

Prothorax, length 0.2 mm., width through cox 0.31. Fore femora 
much enlarged, as broad as the head; fore tarsus armed with a stout 
tooth; a blunt tooth-like projection on inner side of fore tibie. 
Pterothorax, width 0.3 mm. 

Abdomen much more slender than in the female, greatest width 
0.31 mm. 

One specimen, Corbin, Kentucky. Taken with the females under 
bark by the writer. 

Type.—Cat. No. 15733, U.S.N.M. 
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TRICHOTHRIPS FUSCUS, new species. 
Figs. 55-57 


Female.—Measurements, length 1.75 mm.; head, length 0.33, 
width 0.25; prothorax, length 0.21, width 0.4 through coxe; mesotho- 
rax at front angles of same width as the prothorax, slightly broader at 
juncture with metathorax. Metathorax posteriorly of same width 
as prothorax. Width of abdomen 0.5 mm.; tube, length 0.18, width 
at base 0.09, at the tip one-half as wide as at the base. General color, 
dark brown. Relative lengths of segments of antenne: 








10 


3 4 5 6 7 8 
17 25 31 17 


2 17 


17 14 9 











General color of antenne very dark brown. 
Head broadly rounded in front, the rounding beginning just back 
of eyes; broadest just behind the eyes, converging slightly to articu- 
lation with prothorax. Cheeks with a few small spines. Whole 
dorsum of head finely transversely striated. Post ocular spines 
stout and prominent, blunt. Other spines upon head minute. Eyes 
large, occupying about three-fifths of width of head, very dark pur- 
plish, almost black by transmitted light, light yellow by reflected 
light, finely facetted. Ocelli larger than facets of eyes, with orange 
pigmentation, well separated, the posterior ones on a line with center 
of eyes and near their margins, the anterior ocellus is on the tip of the 
raised and produced front, and is directed forward. Mouth cone 
about as long as broad, the labrum triangular and sharp at the tip; 
the labium broadly rounded and overreaching the labrum, reaching 
nearly across the prosternum. Antenne inserted below the front, 
the basal segments separated by about half their width. Color of 
antennal segments: One, dark brown; two, dark brown, except the tip, 
which is lighter brown; three, yellow; four and five, yellow, very 
slightly infuscate at the sides near the tips; six, yellow in basal half, 
infuscate in apical half; seven, dark brown, except basal fourth, which 
is yellowish; eight, dark brown. Segments 4 to 6 each bear near the 
tip two short transparent sense cones, one on the outer margin and one 
on the inner. Segment three on the outer side near the tip bears a 
single sense cone. Segments bear numerous light brown spines. 
Prothorax trapezoidal, only about four-sevenths as broad on 
anterior margin as through coxe, slightly lighter brown than head. 
One short spine at each posterior angle and one shorter one on each 
coxa, a short spine on each anterior angle and two similar ones on 
anterior margin somewhat nearer the meson than to the angles. All 
these spines are only very slightly dilated. Posterior marginals 
and midlaterals wanting. Dorsum faintly transversely striate, and 
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bearing a few minute spines scattered over the surface. Mesothorax 
dark brown at the sides, remainder light brown. Mesonotum finely 
transversely striate, spines minute. Metanotum very finely longi- 
tudinally striate. Anterior angles of mesothorax abrupt. Width 
of mesothorax at anterior margin only very slightly greater than 
width of metathorax at its juncture with abdomen. The sides of 
these two segments are slightly convex and areolate. Wings of 
medium size. Fringes straight and simple. Extreme base of ante- 
rior wing yellow, and bearing on anterior margin, basally, three very 
light-colored spines with dilated tips. Legs of medium length, stout, 
fore femora somewhat enlarged; fore tarsi unarmed; color dark brown, 
fore tarsi a lighter brown. A stout, light brown spine at tip of each 
posterior tibia without. Femora and tibie transversely striate, and 
clothed with numerous short, stout, dark brown spines. 

Abdomen broad, nearly one-half as wide as long (the specimen is, 
however, considerably contracted abdominally, which accounts 
largely for the apparent great width of the abdomen); sides nearly 
parallel from second to fourth segments, inclusive, tapering gradually 
thence to the seventh segment; the eighth and ninth converge very 
abruptly to the base of the tube. Segments overlap for almost half 
their length. Prominent spines on segments 2 to 8 rather stout, with 
tips slightly dilated. Spines at tip of ninth segment blunt, those at 
tip of tenth segment long, slender, light brown, and sharply pointed. 
The tube at the tip bears six long spines and six shorter ones. Dor- 
sum of first abdominal segment areolate; second segment areolate on 
anterior portion, transversely striate on remainder. Remaining 
segments striate at the sides. 

Described from one specimen. 

Locality, Quincy, Florida. May 21, 1910. 

Swept from Spice bush. 

A. C. Morgan, collector. 

Type.—Cat. No. 15734, U.S. N. M. 


TRICHOTHRIPS HOODI, new species. 
Figs. 58-60 


Female.—Length, 1.6 mm.; length of head, 0.21; width of head, 
0.21; meso thorax, width, 0.36. General color, very dark brown. 

Head, broadly rounding in front, nearly black, converging behind, 
widest just behind the eyes; cheeks very nearly straight, slightly 
roughened, very sparsely and weakly spinose, front slightly raised 
and produced between the eyes, the anterior ocellus at the extremity 
of the projection, other ocelli situated well forward and close to mar- 
gins of the eyes. Eyes of medium size, black, rather finely facetted, 
not protruding. Postocular spines of medium length, stout, blunt, 
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black. Dorsum of head behind the eyes transversely striated. Mouth 
cone broad at the base, triangular, reaching nearly across the pro- 
sternum. Antenne approximate at the base, situated below the 
front, twice as long as the head; relative lengths of segments as 
follows: 
1 iiadi>p-t oh 2 4 
6b HH OTF BR OB OCD 

Segment one cylindrical, as wide as long; two barrel-shaped; three 
to six clavate; three to seven slightly stalked; seven and eight tapei 
evenly from the middle of seven to the slightly rounded tip of eight; 
tip of eight bears a slender hair which is about as long as the segment. 
Sense cones located as follows: One weak cone on the outer margin of 
three near the tip; segment four with three cones similar in size to 
the one on segment three; five and six with two each, one on the outer 
margin near the tip and the other on the inner margin near the tip. 
Spines on antennal segments brown, of medium length. Color of 
segments: One light yellow; two light yellow with brown shading at 
the sides; three is light brown with distinct dark brown shading at 
the sides; four, light brown with dark brown shading on stalk; five 
to eight increasing in intensity of dark brown toward the tip. 

Prothorax a little more than three-fifths as long as the head, its 
length on the meson only about three-eighths the width through coxe, 
in front about three-fourths as broad as through cox; trapezoidal 
in shape, sides slightly rounding; one short, stout, blunt dark-brown 
spine at each posterior angle; one about two-thirds as stout and long 
as the preceding, midway on each lateral margin; a small blunt spine 
‘on each anterior angle; the projections of the fore cox each bear a 
short blunt spine; posterior marginals are stout and blunt; anterior 
marginals are of medium size and blunt. 

Mesothorax noticeably wider than the prothorax, its front angles 
abrupt. Mesonotum transverse, finely longitudinally striate. Sides 
of meso- and metathorax nearly straight, the sides of the latter con- 
verging to the articulation with the abdomen. Connective tissue 
between head and prothorax finely pigmented with red. Wings well 
developed and reaching about to eighth abdominal segment. The 
single median vein of the fore wing fades out at the first third of the 
wing. Three short, stout, blunt, dark brown spines stand near the 
base of the wing. Both fringes of fore wing well developed, composed 
of long, slender, dark brown hairs. Hind fringe near the tip double 
for eight hairs. Wings of even width throughout. (The hind wings 
are folded on the abdomen and are invisible.) Legs well developed, 
the fore femora are somewhat thickened and about half as wide as 
the head. All femora and tibie dark brown, except a gray, almost 
white, area at the tip of the femora within which extends about one- 
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third the length of the segment. Tarsi lighter brown than other seg- 
ments of the leg and tipped with black within. Hind and middle 
tibie each bear a long gray spine near the tip without. 

Abdomen twice as broad as the head, almost as broad at the base 
as at the middle; sixth and seventh segments tapering very slightly, 
eighth narrowing suddenly; ninth segment only three-fourths as 
broad as the head. Tube four-fifths as long as the head and at its 
middle one-third as broad as long. Dorsal posterior margin of first 
abdominal segment strongly convex, straight only on each lateral 
fifth. Each dorsal segment two to eight bears a strong, black, blunt 
spine on the posterior margin near the side. The lateral spines are 
blunt and short on segments two to five, thence lengthening and 
strengthening strongly to segment eight. Six strong, dark brown, 
blunt spines stand in a circlet upon the posterior edge of segment 
nine, and six long, slender, sharp-pointed spines stand in a circlet 
on the tip of the tube. The tube also bears about eight shorter, light 
brown spines intermixed with the longer ones. The wing retaining 
bristles are strong and black. 

Described from one female taken upon the underside of a leaf of 
Paulonia imperialis. 

Locality, Clarksville, Tennessee, June 21, 1911. 

A. C. Morgan, collector. 

I take pleasure in naming this species hoodi, as a compliment to 
Mr. J. D. Hood, who has done a great deal of valuable work in this 
order. 

Type.—Cat. No. 15735, U.S.N.M. 


TRICHOTHRIPS AMPLIPENNIS, new species. 


Figs. 64-67. 


Female.—Measurements: Length 2.15 mm. (2 to 2.2 mm.)—speci- 
mens slightly extended; head, length 0.25 mm., width 0.23; prothorax, 
length 0.14, width 0.35 (the specimen is slightly mashed and the 
width of the prothorax may be slightly less than given); mesothorax, 
width 0.43 mm.; abdomen, width 0.5 mm. General color dark brown. 
Relative lengths of segments of antenne: 


1 ' 5 5 

io 6 1 #6 fH it 
Head nearly as broad as long, broadest just behind the eyes, con- 
verging behind. The cheeks bear several small spines. Postocular 
bristles somewhat remote from the eyes, pale yellow, conspicuous and 
sharp pointed. Eyes large, oval in outline viewed dorsally, very 
minutely pilose, pale yellow, finely faceted. Ocelli large with pur- 
plish pigmentation, posterior ones contiguous to margins of eyes and 
on a line with their middle. Anterior ocellus situated at the extrem- 
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ity of the produced front. Ocelli margined inwardly with black 
crescents. Dorsum finely transversely striated. Mouth cone as 
broad as long. Labrum sharply pointed, black at the tip. Labium 
broad at the tip and broadly rounded, slightly overreaching the 
labrum. Maxillary palpi stout, the first segment very short. Anten- 
ne uniformly dark brown. Sense cones simple, situated as follows: 
Segment three bears three cones, one on the inner margin, one on the 
outer margin, and one below, near the tip; segment four bears three 
cones, which are situated as those on segment three; segments five and 
six each bear two cones, one on the inner margin near the tip and one 
on the outer margin near the tip, the outer cone on segment six being 
only about half as large as the inner. Seven and eight each bear a 
small cone on the underside near the tip. Segments rather thickly 
clothed with small gray hairs. 

Prothorax transverse, broadest behind, trapezoidal, anterior mar- 
gin slightly concave in outline, posterior margin convex. Spines 
present as follows: Posterior angular, posterior marginal, midlateral, 
anterior marginal, and anterior angular. Posterior angular and pos- 
terior marginal alone stout. All spines light yellow and blunt. One 
small stout spine stands on outer angles of fore coxe. Mesothorax 
slopes gradually to the angles, which are abrupt and slightly shoul- 
dered. Sides of mesothorax parallel. Metathorax broadest at the 
middle, at which point it is broader than the mesothorax, converging 
from the middle to the articulation with the abdomen. Mesonotum 
transversely striate and bearing only a few small spines. Metanotum 
reticulate. Wings stout, reaching about to seventh abdominal seg- 
ment, the apical two-fifths broadened, color light gray, almost white. 
Scale brown and a small area at base of fore wing brown, and bearing 
three long, blunt, hyaline spines. Hind wing similar in shape to the 
fore wing, and similarly colored, bearing two sharp spines in the 
basal brown area, the proximal one being very small. Fringe on 
borders of both wings thick, brown and long. Hind fringe on fore 
wings double, subapically, for about 24 hairs. All legs dark brown, 
only the tarsi being slightly lighter. Middle and hind legs of medium 
size, fore legs heavy, the femora three-sevenths as broad as the head. 
Fore tarsus with a strong sharp tooth which bears two sete, on its inner 
side at the base. All legs clothed with a few small spines, and each 
tibia near the tip bears several conspicuous, blunt, hyaline spines. 

Abdomen stout. Dorsum of first segment reticulate, and reduced 
to a shield-shaped piece which is not more than one-third as broad as 
segment two. Segments two to eight have a transverse thickening 
near the anterior margin. Spines on sides cf segments few, only one 
small, transparent, blunt spine noticeable on sides of segments six to 
eight. Segment nine bears the usual circlet of six spines, which are 
light yellow, long, and blunt. Ninth segment also bears several 
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smaller, shorter spines. ‘Nip of tube bears six spines, which are not 
so conspicuously blunt as the preceding. Tube two-thirds as long as 
the head, its sides straight; at the tip about three-fifths as broad as 
at the base. Hairs at the tip very nearly as long as the tube. 

Described from six females, 1 type, 5 paratypes. 

Locality, Quincy, Florida, May 15, 1910. 

On Hypericum dolabriforme. 

G. A. Runner and A. C. Morgan, collectors. 

This species is provisionally placed in Trichothrips, since the wings 
are rather broader apically than is typical of the genus. 

Type.—Cat, No. 15736, U.S.N.M. 


GASTROTHRIPS Hood.! 


In my collection are a male and female of Gastrothrips ruficauda 
Hood, the type-species of this genus. An examination of the male 
suggests the following emendation of the generic description: Male 
with the fore femora considerably thickened, the fore tarsi armed 
with a stout tooth, a scale at the base of the tube. 


GASTROTHRIPS RUFICAUDA Hood. 


Male.—Newly discovered. Agrees very closely in coloration with 
the type, somewhat more slender, and is slightly smaller than the 
female in my collection. Measurements: Length 1.35 mm.; head, 
length 0.183, width 0.183; prothorax, length 0.175, width (including 


cox) 0.35; pterothorax, width 0.35; abdomen, width 0.375; tube, 
length 0.15, width at base 0.075, width at tip 0.033; greatest width 
of fore femur 0.125; length of antennal segments in microns: 1-36; 
2-52; 3-60; 4-52; 5-52; 6-48; 7-40; 8-36. The fore femur is about 
one and one-half times as bevel as that of the female, the fore tarsus 
is armed with a stout tooth the length of which is about half the 
width of the fore femur, a conspicuous scale at the base, of the 
tube. The fore angles of the mesothorax are produced laterally into 
a sharp tooth-like process. 

The measurements of the female in my collection are as follows: 
Length 1.46 mm.; head, length 0.183, width 0.208; prothorax, 
length 0.142, width (inclusive of coxe) 0.40; pterothorax, width 
0.333; abdomen, width 0.467; tube, length 0.168, width at base 
0.080, width at tip 0.40. Length of antennal segments in microns 
as follows: 1-40; 2-54; 3-64; 4-58; 5-56; 6-56; 7-40; 8-40. 


HORISTOTHRIPS, new genus. 


Head longer than wide, rectangular viewed from above, front 
truncate, not produced in front of eyes; cheeks slightly roughened 
and bearing smell spines not on warts; eyes large, finely facetted ; 


! Proc. Ent. Soc. Wash., vol. 14, No. 3, pp. 156. 
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ocelli present, the anterior one directed forward; antenne inserted 
below the eyes, twice as long as the head, eight-segmented, style 
two-segmented, intermediate segments scarcely elongated; mouth 
cone reaching past base of prosternum, narrowing sharply just 
below maxillary palpi, very sharply pointed; maxillary palpi of 
medium size, the first segment very short, the second segment tipped 
with two long, slender hairs; labial palpi nearly or quite as long as 
the maxillary, the first segment being about four times as long as 
the first segment of the maxillary palpi. Prothorax stout, trape- 
zoidal, slightly longer than the head, through the coxe more than 
one and one-half times as broad as long, all of the usual spines present. 
Mesothorax broadest of thoracic segments, sides of meso- and meta- 
thorax nearly straight, converging slightly to juncture with abdomen. 
Wings of medium size, not constricted in the middle, margins nearly 
parallel to the apical third whence the hind margin curves forward 
broadly. Middle and hind legs of medium size and length, fore 
femora greatly thickened, nearly as broad as the head, fore tarsus 
armed with a long, stout tooth. Abdomen stout, slightly wider 
than the mesothorax; tube stout, about twice as long as the pre- 
ceding segment. 

Generic description drawn up from three females, one winged 
and two wingless. 

This genus is apparently closely related to Cryptothrips, but differs 
from it in having the femora of the females greatly enlarged and 
armed, in having the labial palpi as long as the maxillary palpi, 
in having the wings not narrowed in their first half, and in having 
the mouth cone long and sharply pointed. 

Type of the genus.—Horvstothrips australiz. 


HORISTOTHRIPS AUSTRALIZ, new species. 
Figs. 68-71. 


Female.—Length of winged form 2.75 mm., length of wingless form 
2.41. General color dark brown. 

Head, length 0.28 mm., width 0.21; sides almost straight—very 
slightly convex—and very slightly constricted posteriorly. Entire 
dorsum finely areolate—very nearly reticulate; cheeks bear a few 
tiny spines similar in size to those scattered upon the dorsum. Post 
ocular bristles prominent and with dilated tips. Eyes finely facetted, 
occupying slightly more than half the width of the head and nearly 
one-third the length, pale yellow, almost white. Front truncate 
across the eyes, antenne inserted below the front which is slightly 
produced at that point between the basal joints. Ocelli present, 
posterior pair situated on a line with center of eyes and contiguous to 
them. Anterior ocellus at extremity of front and directed forward. 
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Ocelli larger than facets of eyes, clouded with dark purplish pigmen- 
tation; margined inwardly with very dark purplish crescents. Mouth 
cone long and sharply pointed, constricted suddenly just beyond 
maxillary palpi thence very slender to the tip, in undistended speci- 
mens would surpass the posterior margin of prothorax; maxillary 
palpi of medium size, the first segment very short; labial palpi slender, 
very nearly as long as the maxillary palpi; first segment of labial 
palpi fully four times as long as first segment of maxillary palpi; 
Second segment of maxillary palpi tipped with two long yellowish 
hairs. Color of head dark brown, almost black at the sides. Relative 
lengths of segments of antenne as follows: 

i 2 Bi a i . 

1) 16 21.9 oe 20 17 15 8.5 


Segment one truncated cone-shaped; two urn-shaped; three to six 
clavate; seven elliptical; seven and eight taper evenly from the middle 
of seven to the tip of eight which is cone-shaped. Color: One dark 
brown; two yellowish brown clouded with dark brown on sides near 
the base; three light yellowish brown clouded with dark brown on the 
apical third; four light brown at the base shading to dark brown at 
the tip; five dark brown, the basal half slightly lighter; six, seven, 
and eight dark brown. Spines on segments pale and inconspicuous. 
Sense cones located as follows: One on inner and one on outer sides on 
segments three to six. 

Prothorax slightly longer than the head; width anteriorly five- 
sixths the length, width through cox one and two-thirds the length. 
All conspicuous spines on prothorax knobbed, arranged as follows: 
One at each hind angle, one on the projection of the coxw, one mid- 
lateral, one on each side on posterior margin halfway between spine at 
hind angle and the meson, four spines on anterior margin arranged in 
two pairs, the lateral ones at the angles, the other pair standing 
near the meson, one on each side. Dorsum of prothorax finely 
areolate, hind margin broadly rounded. Mesothorax very nearly as 
broad as prothorax through the cox, its front angle abrupt—almost 
aright angle, sides slightly convex. Metathorax with sides gradually 
converging to the abdomen to which it is broadly joined. Mesonotum 
strongly transverse, transversely striate, bearing one conspicuous 
knobbed spine at each lateral angle. Two pairs of very small 
spines are also found, one spine of each pair stands near the anterior 
margin at about one-third the distance from the lateral margin to the 
meson, the spine of the second pair stands caudo-laterad of the spines 
of the first pair. Metanotal plate large, broader than long, finely 
areolate—almost reticulate. Legs of moderate length, middle and 
hind femora scarcely thickened, fore femora greatly enlarged, their 
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greatest width very nearly equal that of the head. Fore tarsus 
with a very stout tooth. All femora dark brown, except extreme 
bases and tips of middle femora and extreme tips of hind femora 
which are yellowish brown. Hind and middle tibe dark brown 
along sides, light brown at tips, infuscate along center. Fore tibie 
yellowish brown. All tarsi light yellowish brown with a black spot 
at the tip within. All femora and tibie clothed with numerous 
minute spines. In winged specimens the wings are short and broad, 
reaching only about to the sixth abdominal segment. Wings gray. 
Three almost transparent stout spines with dilated tips on vestigial 
basal portion of vein in fore wing. Hind wing gray with a slight 
median thickening visible for about one-third the length of the wing. 
Both fringes of both wings thick, slender, and long. Hind fringe of 
fore wing near tip double for about 17 hairs. 

Abdomen broad and heavy, second to seventh segments of about 
equal widths, eighth and ninth segments tapering suddenly to the 
tube. Tube about two-thirds as long as the head. Dorsum of first 
segment and a band across anterior margin of second segment finely 
areolate. Third segment weakly cross striate on anterior portion. 
All prominent spines on body pale and with dilated tips, except the 
two ventral spines at the tip of the ninth segment which are blunt, 
and the six slender spines at the tip of the tube which are sharp 
pointed and brown. Spines at tip of tube slightly longer than the 
tube. 

Type slide contains two females, one wingless and one winged, and 
three pupe and one larva. 

Swan River, Australia, received at the U. S. Department of 
Agriculture, March 1, 1902. 

Collected under dead scales of Eriococcus on Eucalyptus. 

Collector, George Compere. 

Type.—Cat. No. 15737, U.S.N.M. 


LEPTOTHRIPS ASPERSUS Hinds. 


I have in my collection one slide of this species initialed by 
Moulton—therefore, presumably determined by him—and one slide 
of Cryptothrips californicus Daniel, aiso initialed by Moulton. A 
careful comparison of these slides with my slides of Leptothrips 
aspersus Hinds, which have been compared with Hinds’ cotypes in 
the collection of the U. S. National Museum, show no specific differ- 
ences. Therefore, Cryptothrips californicus Daniel becomes a syn- 
onym of Leptothrips aspersus Hinds. Mr. J. D. Hood' has already 
placed Cryptothrips californicus in Leptothrips, and has called atten- 
tion to the identity of Liothrips mcconnelli Crawford with Lepto- 
thrips aspersus. The distribution of L. aspersus is extended, there- 
fore, to Mexico. 


! Proc. Biol. Soc. Wash., vol. 25, April 13, 1912, pp. 61-62. 
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LEPTOTHRIPS RUSSELLI, new species. 
Figs. 72-75. 


Female.—Measurements: total body length about 1.9 mm. (speci- 
men slightly distended); head, length 0.24 mm., width 0.17 mm.; 
prothorax, length 0.14 mm., width through coxe 0.28 mm.; meso- 
thorax, width at front angles 0.30 mm.; metathorax, width at articu- 
lation with mesothorax 0.31 mm.; abdomen, width at second seg- 
ment 0.30 mm.; tube, length 0.125, width at base 0.06, width at tip 
four-sevenths of width at base. General color fuscous, shading to 
brown on body in best cleared specimens. Abdomen with indis- 
tinct purplish pigmentation in the last segments. Relative lengths 
of segments of antenne: 

r 3 3 4 5 6 
7 i ifs 5 i 3 

Head, broadest just behind the eyes, converging slightly to articu- 
lation with prothorax, sides very nearly straight, very indistinctly 
roughened, bearing a few minute spines; a hump between the eyes 
in front extending beyond and above the insertion of the antenne; 
the posterior ocelli at the sides and on base of the hump cephalad 
of the middle of the eyes, the anterior ocellus at the extremity of 
the hump and directed forward. Dorsum faintly transversely 
striated. Eyes large, occupying about two-thirds the width of the 
head, finely facetted; sparsely and minutely pilose, gray. Ocelli 
much larger than facets of eye, posterior ones contiguous to eyes, 
gray. Post-ocular spines long, stout, and blunt. Mouth cone 
broad at the base, reaching slightly past the middle of prosternum. 
Sides of labrum nearly straight, labrum slightly constricted at the 
tip; labium broadly rounded at the tip and overreaching the labrum. 
Color of head, dark brown to fuscous. Antenne dark brown, seg- 
ments one and two slightly the darkest, basal half of three some- 
what lighter than the remainder of the antennz. Spines on antennal 
segments small, sparse and light colored. Sense cones nearly straight, 
transparent, located near tips of following segments: one on outer 
surface of three; two on each of segments four to six, one on the outer 
and one on the inner side, the outer one on segment six only about 
half as large as the other cones. 

Prothorax trapezoidal, sides nearly straight to hind angles, which 
are abrupt. Spines at hind angles stout, prominent, and blunt; 
spines at front angles distinct, short, stout, and blunt. Posterior 
marginals intermediate in size between spines at fore and hind angles, 
blunt. Midlaterals wanting. Anterior marginals very short, blunt, 
visible only on lighter specimens. Mesothorax with front margin 
slightly convex, its front angles abrupt; a notch at each side just 
caudad of front angle. Mesonotum broad, transverse, transversely 
striate behind, its spines minute. Metathorax broad, very slightly 
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constricted at articulation with mesothorax, converging behind to 
articulation with abdomen. Metanotum longitudinally striate. 
Wings of medium size, transparent, a brownish tinge at extreme base, 
constricted in the middle. Fore wing without double fringe on hind 
margin subapically. Near base of anterior wing, where fore longi- 
tudinal vein should be stands three light-brown spines, the first two 
being stout and blunt, the third or distal one longer, more slender, 
and sharp pointed. Fringe of both wings rather heavy, stout, 
brown, and straight. Legs concolorous with body, the femora a 
little darker than the tibie and tarsi, of medium length, fore and hind 
femora slightly thickened, fore coxx projecting strongly and bearing 
a few very small spines. Fore tarsi with a tiny tooth within. Legs 
clothed with numerous short spines, a slender spine on each fore 
tibia above near the tip alone conspicuous. 

Abdomen long and slender, tapering gradually from the second 
segment, the eighth and ninth converging more sharply to the 
tube. Sides of tube nearly straight. Terminal hairs at tip of tube, 
slender and pale. Spines at sides of abdomen, slender, pale and not 
very prominent. 

Described from five females; no males found. 

Locality, Laurel Canon, California. 

Food plant unknown. 

H. M. Russell, collector. 

I take pleasure in naming this species after Mr. H. M. Russell in 


recognition of his economic work upon certain species of the order. 
Type.—Cat. No. 15738 U.S.N.M. 


ZYGOTHRIPS FEMORALIS, new species. 
Figs. 76-79. 


Female.—Normal length about 1.1 mm. (the second, third, and 
fourth body segments are distended and the specimen as mounted 
measures 1.35 mm.). Width of prothorax 0.2 mm., width of meso- 
thorax 0.27. General color of head and thorax dark brown, abdomen 
lighter brown on first three segments. Considerable red and orange 
hypodermal pigmentation in thorax and abdomen. 

Head about one-ninth longer than broad, diverging very slightly 
behind the eyes, sides straight, broadest behind; almost straight across 
the front except for a slight projection between the antenne; back of 
head transversely striate; post-ocular bristles long, slender, and 
blunt; cheeks very faintly roughened. Eyes of medium size occupy- 
ing a little more than four-sevenths the width of the head through 
them, finely facetted, not pilose, very dark red by transmitted light, 
light yellowish by reflected light. Ocelli large, situated well forward, 
the posterior ones in front of center of eyes, anterior one stands upon 
a prominence of the front; reddish yellow with purplish inner mar- 
gins. Mouth cone short and blunt reaching a little more than half- 
way across prosternum, labrum sharply pointed, tipped with black, 
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the labium broadly rounded. Maxillary palpi of medium size, the 
first segment very short. Antennsz about one and three-fourths 
times as long as the head, slightly separated at the base by a slight 
projection of the head. Relative lengths of segments as follows: 


1 2 3 a 5 6 7 8 


5+ i i SB he Tf 10 868 


Segment one truncated cone-shaped; two urn-shaped; three to 
five similar in shape. One and two dark brown; four to eight some- 
what lighter brown than the first two segments; segment three 
lightest of all. Spines light colored and inconspicuous. Segments 
three to six each bear two small curved sense cones near the tip, one 
on the inner side and one on the outer. 

Prothorax three-fourths as long as the head, and across outer 
angles of the cox one and one-half times as wide as the head. 
Anterior marginal and midlateral spines wanting, those at the angles 
present, but small, transparent and inconspicuous. Mesothorax 
about one-seventh broader than the prothorax, its front angles 
sloping abruptly, it converges posteriorly to its juncture with the 
metathorax. Mesothorax with a small spine near each lateral angle, 
also a similar spine on anterior margin on each side halfway from 
lateral angle to meson. Metanotum weakly longitudinally striate. 
Metathorax only slightly narrower than mesothorax, converging 
posteriorly and broadly joined to the abdomen. Wings slender, 
weak, and transparent, scarcely reaching past seventh abdominal 
segment; and very slightly narrowed in the middle. Legs rather 
short and stout, all femora somewhat thickened, the fore femora 
noticeably so. All femora and tibixw brown; all tarsi pale yellow 
with a black spot at the tip within. Tooth upon inner side of fore 
tarsi reduced to a slight swelling. 

Abdomen slightly wider than mesothorax, almost cylindrical to the 
eighth segment, eighth and ninth segments converging rather abruptly 
to the tube. Spines upon abdomen rather weak except on last three 
segments where they are slightly stouter, longer, and more conspicuous. 
Ninth segment bears a circlet of six long slender spines which are light 
yellowish, and a few smaller spines, Of the long spines at tip of ninth 
segment the two most dorsal ones are blunt; tube at the tip also 
bears six long slender sharp-pointed spines of which the longest are 
nearly twice the length of the tube; the tube also bears a few smaller 
spines. A narrow dark line extends across the dorsum of segments 
three to eight near the anterior margin. Sides of tube nearly straight. 
Tube at the middle two-fifths as wide as long; nearly three-fifths as 
long as head. 

Described from one specimen taken in sweepings. 

Locality, Clarksville, Tennessee, June 20, 1911. 

A. C. Morgan, collector. 

Type.—Cat. No. 15739, U.S.N.M. 
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NEW LOCALITY AND FOOD PLANT RECORDS FOR CERTAIN 
THYSANOPTERA 


Since the locality records in the writer’s collection greatly extend 
the distribution of certain species, also since new food plants have 
been recorded for some of the species, it is thought advisable to 
place this information on record. This information is given below 
under an alphabetical arrangement of the genera within each family. 


Suborder TEREBRANTIA. 


Family AEOLOTHRIPID. 


ZOLOTHRIPS BICOLOR Hinds. 
Quincy, Florida, March 17, 1909, Plantago virginica, H. F. Wilson. 
Quincy, Florida, March 13, 1909, on corn, H. F. Wilson. 
Quincy, Florida, March 20, 1909, on onions, H. F. Wilson. 
Quincy, Florida, May 14, 1909, on Rutabaga, A. C. Morgan. 
Clarksville, Tennessee, April 2, 1910, in sod, A. C. Morgan. 
This species was also collected by the writer in May, 1910, at 
Quincy, Florida, while sweeping oats. 
OLOTHRIPS FASCIATUS (Linneus). 
Flagstaff, Arizona, July 2, 1907, in miscellaneous collection of 
insects, Schwarz and Barber. 
Avalon, Catalina Islands, California, October 29, 1908, in blossoms 
of wild tobacco, H. O. Marsh. 


Family THRIPID. 
ANAPHOTHRIPS STRIATUS Osborn. 

Clarksville, Tennessee, April 14, 1910, on rye, A. C. Morgan. 
BREGMATOTHRIPS VENUSTUS Hood. 

Pearly, Tennessee, July 30, 1912, both short and long winged 
forms in sweeping grass along roadside, A. C. Morgan. 

CHIROTHRIPS CRASSUS Hinds. 

Clarksville, Tennessee, April 9, 1909, on Allawm, Morgan and Crumb. 
CHIROTHRIPS MANICATUS Haliday. 

Quincy, Florida, March 20, 1909, on oats, H. F. Wilson. 

Pearly, Tennessee, July 30, 1912, sweeping in grass along road, A.C. 
Morgan. 

I have also in my collection a slide loaned from the collection of 
the United States Department of Agriculture bearing the following 
data: NW. Territory, British Columbia, September 12, 1901, on 
wheat, J. Fletcher. 

CTENOTHRIPS BRIDWELLI Franklin. 

Clarksville, Tennessee, April and May, 1910, breeding on the under 
side of the leaves of several species of Trilliwm, Morgan and Crumb. 

Clarksville, Tennessee, July 8, 31, 1910, breeding on the under side 
of leaves of Mandrake, Crumb and Morgan. 
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EUTHRIPS FUSCUS Hinds. 

Quincy, Florida, March 17, 1909, on Plantago virginica, H. F. 
Wilson. 

Quincy, Florida, March 3, 1909, on life everlasting, H. F. Wilson. 

Quincy, Florida, May 22, 1909, on peanuts, A. C. Morgan. 

Quincy, Florida, May 22, 1909, on sorrel, A. C. Morgan. 

Quincy, Florida, this species was also taken upon tobacco on all 
the above dates. 

Clarksville, Tennessee, April 9, 1909, on dandelion, A. C. Morgan. 

Clarksville, Tennessee, April 12, 1909, on Cercis canadensis, S. E. 
Crumb. 

Clarksville, Tennessee, April 28, 1909, on Quamasia, S. K. Crumb. 

Clarksville, Tennessee, April 23, 1910, on plantain, A. C. Morgan. 

Clarksville, Tennessee, January 14, 1911, in stools broom sedge, 
Runner and Morgan. 

Clarksville, Tennessee, January 21, 25, 1911, hibernating in sod, 
G. A. Runner. 

Clarksville, Tennessee, June 16, 1909, on tobacco, 8. E. Crumb 
and A. C. Morgan. 

Appomattox, Virginia, April 16, 1909, on Allium, A. C. Morgan. 

Washington, District of Columbia, March 23, 1910, on plantain, 
G. A. Runner. 

Dallas, Texas, May, 1910, on cotton, Hunter No. 1895. 

Robertsdale, Alabama, May 23, 1910, on oats and tobacco, A. C. 
Morgan. 

Durham, North Carolina, August 8, 1910, injuring tobacco, G. A. 
Runner. 
EUTHRIPS OCCIDENTALIS Pergande. 

Dade City, Florida, May 12, 1910, on snap beans, Hunter and 
Morgan. 
Manatee, Florida, March, 1911, on mango, H. F. Schultz. 


EUTHRIPS TRITICI Fitch. 

Dallas, Texas, May, 1910, on cotton, Hunter No. 1895. 

I have specimens of this species from many localities and from many 
food plants. It is so cosmopolitan that I will not attempt to list its 
localities and food plants further. 

EUTHRIPS NERVOSUS Hinds. 

Clarksville, Tennessee, July 10, 11, 1912, on cattails in Aphid colo- 
nies, Crumb and Morgan. 
HELIOTHRIPS FASCIATUS Pergande. 

Clarksville, Tennessee, October 10, 1910, on under side of leaves of 
poplar, A. C. Morgan. 

Davis, California, October 13, 1911, injuring cotton in tips of leaves, 


A. McLachlan. 
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HELIOTHRIPS FASCIAPENNIS Hinds. 

Tlahualilo, Mexico, September 12, 1910, injuring cotton leaves, 
J. P. Conduit. 

Davis, California, October 13, 1910, injuring cotton, A. McLachlan. 

Chico, California, September, 1910, injuring cotton, T. H. Kearney. 
HELIOTHRIPS HAEMORRHOIDALIS Bouche. 

Haifa, Palestine, Jewish Agriculture Experiment Station, July 17, 
1912. Injuring blossoms and young leaves of orange. Specimens 
sent by Aaron Aaronsohn. 

HETEROTHRIPS ARISEMZ Hood. 

Quincy, Florida, March 20, 1909, on honeysuckle, H. F. Wilson. 

Quincy, Florida, March 17, 1909, on Rhododendron ulmiflorum, 
H. F. Wilson. 

Clarksville, Tennessee, April 8, 1910, on Arisaemae, S. E. Crumb. 

Appomattox, Virginia, July 21, 1910, on wild grape, G. A. Runner. 
LIMOTHRIPS CEREALIUM Haliday. 

Clarksville, Tennessee, April, 1910, on rye, A. C. Morgan. 

Quincy, Florida, May, 1910, on oats, A. C. Morgan. 

Knoxville, Tennessee, June, 1911, on oats, E. C. Cotton. 
PSEUDOTHRIPS INEQUALIS Beach. 

Quincy, Florida, May 17, 1910, on Senecio sp., A. C. Morgan. 

Clarksville, Tennessee, January, 1911, hibernating at base of Aster, 
G. A. Runner. 

THRIPS ABDOMINALIS Crawiord. 

Lawton, Oklahoma, June 28, 1909, on Rudbeckia, W. D. Pierce. 

Quincy, Florida, March, 1909, from tobacco plant bed, H. F. Wilson. 

Quincy, Florida, May 17, 1910, Senecio sp., Runner and Morgan. 

Appomattox, Virginia, March 16, 1909, on Allium, A. C. Morgan. 

Key West, Florida, April 23, 1912, miscellaneous collecting, Runner 
and Morgan. 

THRIPS MADRONII Moulton. 

Corbin, Kentucky, September 26, 1911, in sweepings, A. C. Morgan. 
THRIPS PERPLEXUS Beach. 

Clarksville, Tennessee, April 2, 1910, in sod and on cedar, Crumb 
and Morgan. 

Clarksville, Tennessee, August 19, 1910, on Paspalum and Sorghum, 
Crumb and Morgan. 

Clarksville, Tennessee, October 15, 1910, in stools of broom sedge, 
A. C. Morgan. 

Quincy, Florida, September 8, 1909, on grass, A. C. Morgan. 
THRIPS TABACI Lindeman. 

I have specimens of this cosmopolitan species from various food 
plants, from Quincy, Florida, Clarksville, Tennessee, and from Cran- 
moor, Wisconsin. Haifa, Palestine, Jewish Agriculture Experiment 
Station, July 16, 1912, on Sesamum indicum, specimens sent by Aaron 
Aaronsohn. 


wo, 2008. NEW SPECIES OF THYSANOPTERA—MORGAN. 45 


SERICOTHRIPS CINGULATUS Hinds. 

Clarksville, Tennessee, June 4, 1910, on broad leaved plantain, 
A. C. Morgan. 

Clarksville, Tennessee, October 15, 1910, hibernating in stools of 
broom sedge, A. C. Morgan. 

Clarksville, Tennessee, January 14, 1911, hibernating in stools of 
broom sedge, Runner and Morgan. 
SERICOTHRIPS VARIABILIS Beach. 

Dallas, Texas, May, 1910, on cotton, Hunter No. 1895. 

Clarksville, Tennessee, June 6, 1910, sweeping in woods, Crumb and 
Morgan. 

Suborder TUBULIFERA. 


Family PHLOEOTHRIPID. 


ACANTHOTHRIPS MAGNAFEMORALIS Hinds. 

Clarksville, Tennessee, April, 1910, miscellaneous collecting, S. E. 
Crumb. 

Clarksville, Tennessee, July, 1912, miscellaneous collecting, A. C. 
Morgan. 
ANTHOTHRIPS NIGER Osborn. 

Quincy, Florida, March 17, 1909, Plantago virginica, H. F. Wilson. 

Quincy, Florida, March 17, 1909, on rye, H. F. Wilson. 

Quincy, Florida, May 12, 1909, on corn, A. C. Morgan. 

Quincy, Florida, May 14, 1909, on rutabaga, A. C. Morgan. 

Quincy, Florida, May 12, 1909, on oats, A. C. Morgan. 

Quincy, Florida, May 14, 1909, on tomato, A. C. Morgan. 

Quincy, Florida, May 13, 1909, on cocoa grass, A. C. Morgan. 
ANTHOTHRIPS VERBASCI Osborn. 

Clarksville, Tennessee, March 2, 5, 1909, on Verbascum, H. F. 
Wilson. 

Clarksville, Tennessee, June 16, 1909, on Verbascwm, A. C. Morgan. 

Quincy, Florida, May 12, 1909, on corn, A. C. Morgan. 

Knoxville, Tennessee, May 17, 1912, on Verbascwm, G. M. Bentley. 
CEPHALOTHRIPS YUCCZ Hinds. 

Quincy, Florida, May, 1910, on Yueea, A. C. Morgan. 

Clarksville, Tennessee, May 6, 1910, on Yucca, A. C. Morgan. 
CRYPTOTHRIPS RECTANGULARIS Hood. 

Bridgeville, Delaware, December 23, 1911, under peach bark, A. C. 
Morgan. 
EURYTHRIPS AMPLIVENTRIS Hinds. 

Clarksville, Tennessee, January 12, 1911, hibernating in stools of 
broom sedge, G. A. Runner. 
GASTROTHRIPS RUFICAUDA Hood. 

Vienna, Virginia, August 22, 1912, under bark of grape, R. A. 


Cushman. 
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IDOLOTHRIPS CONIFERARUM Pergande. 
Norfolk, Virginia, June, 1909, on pine, H. F. Wilson. 
IDOLOTHRIPS FLAVIPES Hood. 
Clarksville, Tennessee, April 16, 1909, from dead leaves, S. E. Crumb 
LEPTOTHRIPS ASPERSUS Hinds. 
Quincy, Florida, May, 1909, miscellaneous collecting, H. F. Wilson. 
Quincy, Florida, May, 1909, on Indian poke, Magnolia grandiflora, 
beans, coffee bean, sweeping in woods, A. C. Morgan. 
Dallas, Texas, May, 1910, on cotton, Hunter No. 1895. 
Clarksville, Tennessee, April 4, 1909, Cercis canadensis, S. E. Crumb. 
Clarksville, Tennessee, August 1, 1909, on sycamore, Crumb and 
Morgan. 
Clarksville, Tennessee, August 21, 1909, on grape leaves, Crumb 
and Morgan. 


Clarksville, Tennessee, August 21, 1909, on Ambrosia, Parman and 
Morgan. 


Clarksville, Tennessee, August 28, 1909, on ash, 8S. E. Crumb. 

Key West, Florida, April 23, 1912, miscellaneous collecting, Runner 
and Morgan. 
LIOTHRIPS CITRICORNIS Hood. 

Clarksville, Tennessee, April 21-26, 1909, emerged from leaves, 
Crumb and Morgan. 

Clarksville, Tennessee, August 21, 1909, on grape, Crumb and 
Morgan. 

Clarksville, Tennessee, July 18, 1910, on hickory leaves, A. C. 
Morgan. 
LIOTHRIPS OCELLATUS Hood. 

Vienna, Virginia, May 25, 1911, in galls of Pemphigus caryzxcollis 
on black walnut, R. A. Cushman. 
PHLOEOTHRIPS PERGANDEI Hinds. 

Clarksville, Tennessee, June 6, 1910, sweeping in woods, A. C. 
Morgan. 
PHLOEOTHRIPS RAPTOR Crawiord. 

Quincy, Florida, May 14, 1909, miscellaneous collecting, A. C. 
Morgan. 
PHLOEOTHRIPS UZELI Hinds. 

Clarksville, Tennessee, May 10, 1910, on Yucca, A. C. Morgan. 








Figs. 1-4.—EUTHRIPS PHALERATA. 1, HEAD, PROTHORAX, AND FORE LEG OF FEMALE, DORSAL VIEW; 2, 
RIGHT ANTENNA OF FEMALE, DORSAL VIEW; 3, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 4, LEFT FORE 
WING OF FEMALE. Fics. 5-8.—EUTHRIPS HAWAIIENSIS. 5, HEAD, PROTHORAX, AND FORE LEG OF FEMALE, 
DORSAL VIEW; 6, LEFT ANTENNA OF FEMALE, DORSAL VIEW; 7, TIP OF ABDOMEN OF FEMALE, DORSAL 
VIEW; 8, RIGHT FORE WING OF FEMALE. Figs. 9-10.—EUTHRIPS FLORIDENSIS. 9, HEAD, PROTHORAX, 
AND FORE LEGS OF FEMALE, DORSAL VIEW; 10, RIGHT ANTENNA OF FEMALE, DORSAL VIEW. 
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Figs. 11-12.—EUTHRIPS FLORIDENSIS. 11, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 12, LEFT FORE WING 
OF FEMALE. Fics. 13-16.—EUTHRIPS RUNNERI. 13, HEAD, PROTHORAX, AND FORE LEGS OF FEMALE, 
DORSAL VIEW; 14, RIGHT ANTENNA OF FEMALE; 15, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 16, 
RIGHT FORE WING OF FEMALE. FiGs. 17-18.—EUTHRIPS TRITICI, VAR. BISPINOSUS. 17, RIGHT ANTENNA 
OF FEMALE, DORSAL VIEW; 18, SECOND ANTENNA SEGMENT OF FEMALE, LATERAL VIEW. Fias. 19-20.— 
EUTHRIPS GOSSYPI. 19, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 20, LEFT FORE WING OF FEMALE. 
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Figs. 21-22.—EUTHRIPS GossyPtl. 21, HEAD, PROTHORAX, AND FORE LEG OF FEMALE, DORSAL VIEW; 22, 
LEFT ANTENNA OF FEMALE, DORSAL VIEW. FiGs. 23-2 ANAPHOTHRIPS ARIZONENSIS. 23, HEAD, PRO- 
THORAX, AND FORE LEG OF FEMALE, DORSAL VIEW; 24, LEFT ANTENNA OF FEMALE, DORSAL VIEW; 25, 
TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 26, LEFT FORE WING OF FEMALE. Fics. 27-30.—MICROTHRIPS 
PIERCE! 27, HEAD, THORAX, AND FORE LEG OF FEMALE, DORSAL VIEW. 28, RIGHT ANTENNA OF FEMALE, 
DORSAL VIEW; 29, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 30, RIGHT FORE WING OF FEMALE. Fic. 
31.—ECHINOTHRIPS AMERICANUS. SEVENTH TO TENTH SEGMENTS OF ABDOMEN OF MALE, VENTRAL VIEW. 
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Fic. 32.--ECHINOTHRIPS AMERICANUS. RIGHT FORE WING OF FEMALE. Figs. 33-37, R#IPIPHOROTHRIPS 
PUICHELLUS. 43, HEAD, THORAX, AND FORE LEGS OF FEMALE, DORSAL VIEW; 34, TIP OF ABDOMEN 
OF FEMALE, DORSAL VIEW; 35, LEFT ANTENNA OF MALE, DORSAL VIEW; 36, TIP OF ABDOMEN OF 
MALE, VENTRAL VIEW; 37, LEFT FORE WING OF FEMALE, 
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Fias, 38-41 THRIPS QUINCIENSIS is. HRAD, PROTHORAX, AND FORE LEG OF FEMALE WRSAL VIEW: 
RIGHT ANTENNA OF FEMALE, DORSAL VIEW; #0, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 41, RIGHT 
FORE WING OF FEMALE bigs, 42-43 PURIPS SPINOSUS il, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 


43, LEFT FORE WING OF FEMALE, [idG. 44, THRIPS HELIANTHIL. LAPT FORE WING OF FEMALE. 
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Fics. 45-46.—-THRIPS SPINOSUS. 45, HEAD AND PROTHORAX OF FEMALE, DORSAL VIEW; 46, LEFT ANTENNA 
OF MALE, DORSAL VIEW. FiGs. 47-49.-THRIPS HELIANTHI. 47, HEAD AND PROTHORAX OF FEMALE, DORSAL 
VIEW; 48, LEFT ANTENNA OF FEMALE, DORSAL VIEW; 49, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW. 
Figs. 50-54.—TRICHOTHRIPS FLAVICAUDA, 50, HEAD, PROTHORAX, AND FORE LEGS OF FEMALE, DORSAL 
VIEW; 51, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 52, HEAD, PROTHORAX, AND FORE LEG OF MALE, 
DORSAL VIEW; 53, LEFT ANTENNA OF MALE, DORSAL VIEW; 54, TIP OF ABDOMEN OF MALE, DORSAL VIEW. 


no, 2008. 
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Figs. 55-57.—TRICHOTHRIPS FUSCUS. 


55, HEAD, PROTHORAX, AND FORE LEG OF FEMALE, DORSAL VIEW; 
5, RIGHT ANTENNA OF FEMALE, DORSAL VIEW; 57, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW. 


Figs, 
58-00. TRICHOTHRIPS HOODI. 58, HEAD, PROTHORAX AND FORE LEG OF FEMALE, DORSAL VIEW; 59, LEFT 


ANTENNA OF FEMALE, DORSAL VIEW; 60, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW. 
EURYTHRIPS HINDSI. 


Figs. 61-63.— 
61, HEAD, PROTHORAX, AND FORE LEG OF FEMALE, DORSAL VIEW; 62, LEFT ANTENNA 
OF FEMALE, DORSAL VIEW; 63, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW. 
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Figs. 64-67. TRICHOTHRIPS AMPLIPENNIS. 64, HEAD, PROTHORAX, AND FORE LEG OF FEMALE, DORSAL VIEW; 
65, RIGHT ANTENNA OF FEMALE, DORSAL VIEW; 66, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 67, LEFT 
FORE WING OF FEMALE. Fics. 68-71.—HORISTOTHRIPS AUSTRALIA. 6S, HEAD, PROTHORAX, AND FORE 
LEG OF FEMALE, DORSAL VIEW; 69, RIGHT ANTENNA OF FEMALE, DORSAL VIEW; 70, TIP OF ABDOMEN 


OF FEMALE, DORSAL VIEW; 71, RIGHT FORE WING OF FEMALE, 
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Fies. 72-75.—LEPTOTHRIPS RUSSELLI. 72, HEAD, PROTHORAX, AND FORE LEG OF FEMALE, DORSAL VIEW; 
73, RIGHT ANTENNA OF FEMALE, DORSAL VIEW; 74, TIP OF ABDOMEN OF FEMALE, DORSAL VIEW; 75, 
RIGHT FORE WING OF FEMALE. FIGS. 76-79.—ZYGOTHRIPS FEMORALIS. 76, HEAD, PROTHORAX, AND FORE 
LEG OF FEMALE, DORSAL VIEW; 77, RIGHT ANTENNA OF FEMALE, DORSAL VIEW; 75, TiP OF ABDOMEN OF 
FEMALE, DORSAL VIEW; 79, RIGHT FORE WING OF FEMALE. 





NOTES ON AN UNUSUALLY FINE SLAB OF FOSSIL 
CRINOIDS. 


By R. S. Bassier. 


Curator, Division of Paleontology, United States National Musewm. 


A large slab of fossil crinoids just prepared for the exhibition collec- 
tions in the Division of Paleontology of the United States National 
Museum is so unique and of such interest that it seemed to the writer 
worthy of some special notice. This slab belongs to the unrivaled 
collection of fossil echinoderms deposited in the National collections 
by Mr. Frank Springer, who is preparing & monograph upon Scypho- 
crinus, the genus to which the crinoids represented on the slab 
belong. Mr. Springer has very kindly allowed the writer free use of 
his notes upon this genus in preparation of the present article. 

For over 50 years paleontologists have known of certain bulblike 
crinoidal or cystoidal bodies in late Silurian and early Devonian 
rocks. American specimens were described by Hall in 1879 as 
Camarocrinus, but some years before Barrande applied the name 
Lobolithus to similar objects in the Silurian rocks of Bohemia. A 
largé number of these bodies having been accumulated in the col- 
lections of the United States National Museum, Prof. Charles Schu- 
chert in 1904 published a full account of them in his paper on 
‘‘Siluric and Devonic Cystoidea and Camarocrinus.”' Hall regarded 
Camarocrinus as a large chambered bulb to which was attached a 
column bearing at its distal extremity a large crinoidal calyx with 
unknown characters. Schuchert arrived at substantially the same 
conclusion, believing that ‘‘Camarocrinus thus appears to be the float 
of an unknown crinoid that was held together after the death of the 
individual by the firmly interlocked double walls of the exterior and 
interior while the crown and stalk dropped away. Under this 
hypothesis the float drifted with the sea currents, was finally filled 
with water, and the attenuated end being heavier sank in that posi- 
tion to the sea bottom.” Although realizing that the last word had 
not been said in regard to Camarocrinus, this author believed that the 
supposition that these bodies were anchored in the mud with the 
stalk directed upward was not in accord with the facts. In Bohemia 


1 Smiths. Misc. Coll., vol. 47, 1904, pt. 2, pp. 201-272, 11 pls., 24 figs. No. 1482. 
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Camarocrinus (Lobolithus) is found associated with calices of the 
crinoid Scyphocrinus, and in 1900, Dr. F. A. Bather definitely asso- 
ciated these two genera as parts of one and the same organism. 

No association of Camarocrinus and Scyphocrinus in America had 
ever been noted, although the Camarocrinus occurred frequently in such 
large numbers as to make up entire limestone layers. In Oklahoma, 
where these layers sometimes outcrop at the surface, cobblestone- 
like masses frequently strew the ground in great profusion. Since 
1904 Mr. Springer has directed his efforts toward the discovery of 
new evidence upon Camarocrinus, with the result, as announced at 
the 1912 meeting of the Paleontological Society in New Haven, 
Connecticut, that he is now able to show, first, that the genus Scy- 
phocrinus occurs at several horizons in the late Silurian and early 
Devonian of America; second, that the Camarocrinus bulbs are fre- 
quently connected at the distal end of the stem with crinoids 
belonging to the genus Scyphocrinus; and third, that these bulbs 
usually occur with the stalk end upward and not downward as 
before supposed. Mr. Springer will publish the evidence for these 
conclusions later, but a few notes regarding the slab which is the 
subject of the present article are in order. 

During the summer of 1904, as recorded in Schuchert’s paper, the 
present writer observed Camarocrinus in the bluffs along the Missis- 
sippi River a few miles north of Cape Girardeau, Missouri, in the 
outcropping edge of a layer with numerous large crinoid stems. In 
1911 Dr. E. O. Ulrich found a detached mass of crinoidal limestone 
from the same layer in which was embedded the well-preserved calyx 
of a large Scyphocrinus. These discoveries were so promising of 
favorable results that Mr. Springer asked his private collector, 
Mr. Frederick Braun, to carefully examine this general area in the 
hope of finding the fossiliferous bed at some place sufficiently exposed 
for careful collecting. After a protracted search along the bluffs 
facing the Mississippi River, Mr. Braun finally succeeded in locating 
the crinoidal layer at a point where he could carry on quarrying 
operations. Here several weeks’ work resulted not only in some 
most remarkable specimens of crinoid, but in settling finally the 
facts upon which the interpretation of Camarocrinus must depend. 
The work was of no small difficulty, as the physical obstacles were 
formidable. The layer could be readily traced but it was not every- 
where fossiliferous, and as the crinoids occurred only on the lower side 
a place had to be found where there was a soft seam underneath along 
which the fossiliferous stratum would readily separate from the one 
next below. The fossiliferous part of the layer proved to be limited 
to a small area which contained the remains of a thickly crowded 
crinoid colony suddenly killed by some change in the water and 
embedded in the soft muddy sea bottom without material disturbance 
by currents. 
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Four large slabs ranging from 500 to 1,500 pounds weight each 
and a number of smaller pieces were selected, the whole weighing 
4,500 pounds. Two of the slabs fit together, forming a single one of 
about 4 by 7 feet, containing the most important specimens. This 
is the slab now on exhibition in the United States National Museum. 
The remaining specimens have been prepared and form a part of the 
study series. 

The locality was a number of miles distant from any station or 
landing, and it was necessary to transport lumber to make strong 
packing cases for the slabs, embedding them in plaster to insure the 
specimens from injury in handling. A chute was then constructed 
to slide the cases down with ropes and tackle from a rock levee to 
the water’s edge, about 35 feet distant, where they were shipped on 
a passing river steamboat. Upon their arrival at the National 
Museum it was necessary to clear away the adherent clay with fine 
tools before the specimens could be seen or studied. In addition a 
large amount of time was consumed in removing the more or less 
hard calcareous matrix composed of innumerable arm and pinnule 
joints forced down between the arms of the specimens and firmly 
cemented by pressure. 

The principal slab, of which a portion, one-sixth natural size, is 
shown on plate 1, contains 18 complete crowns, several of them with 
the stem attached for part of its length. Some have the calyx fairly 
rotund, but most of them are considerably flattened and often much 
distorted by contact with the Camarocrinus bulbs noted below. All 
have the strong, many-branched arms intact and often upward of 
12 inches long. Two of the smaller but more complete calices, one- 
half natural size, are shown on plate 2. Besides these crowns sev- 
eral sets of arms are partly visible, belonging to calices which are 
entirely buried, either under other individuals or in the limestone 
matrix, which becomes firm and hard a short distance inward. Some 
parts of the slab are covered with a dense mass of stems lying parallel 
like stalks of grain in a sheaf, and many of the crowns lie with their 
arms pointing in the same direction, as if they had fallen over in the 
mud at the same time under the common impulse of a gentle current. 
Intermingled with the crowns and stems forming the chief remaining 
portion of the crowded surface are numerous Camarocrinus bulbs; 
some of them are well exposed and appear of good size, while in 
many cases only a part can be seen protruding among the other 
objects. All of them are considerably flattened and some much frac- 
tured from the pressure of the overlying mass of arms of the compact 
limestone deposit forming the main thickness of the heavy layer. 

This slab has been mounted on a flat-topped glass-covered base 
and has been installed at the west end of the hall of Invertebrate 
Paleontology. Here the specimen serves a twofold purpose—first, 
in showing one method of fossilization, and, second, as an introduc- 
tion to the biologic exhibit of fossil crinoids. 
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Two COMPLETE CALICES OF SCYPHOCRINUS. (ONE-HALF NATURAL Sizé.) 


FOR EXPLANATION OF PLATE SEE PAGE 59. 








NEW PARASITIC HYMENOPTERA OF THE GENUS 
EIPHOSOMA. 


By T. D. A. CocKERELL, 
Of the University of Colorado, Boulder 


The genus Eiphosoma consists of Ophionine Ichneumonide in 
which the stigma is elongate, the abdomen long and slender, and the 
hind femora toothed. It is a characteristic member of the Neotrop- 
ical fauna, but Brues has recorded E. septentrionale from as far north 
as Pennsylvania. A species collected last year by my wife in Guate- 
mala is found on examination to be new, and when comparing it with 
the material in the United States National Museum I have found 
three other species to be described. Brues' has given a table of the 
species occurring in North and Central America; with the new species 
added, this table may be modified as follows. I omit ZF. pyralidis 
Ashmead, which is the type of a distinct genus Brachiziphosoma 
Viereck. This B. pyralidis is a characteristic member of the Nearctic 
fauna, having been described from Missouri, and being represented in 
the National Museum from Agricultural College, Michigan (A. J. 
Cook), Nyack, New York (Zabriskie), and Ithaca, New York. 
Metathorax with only a median black line or band,” the suture bounding it ante- 

riorly often black, this black sometimes widened laterally, forming a clavi- 


RS Sle caa is anigka Weenie anbsinnn 6h Sak bkas Qdiielss daNee late 

Metathorax with lateral black markings, not connected with the anteriorsuture.. 7 
1. Mesopleura with a black spot or oblique line or band. .................... 2 
Mesopleura entirely yellow, areolet present................ 6 

2. Posterior tibiz entirely honey yellow; areolet wanting. ...nigrovittatum Cresson. 
Posterior tibiz largely black............- Podetas stave clehaatceeee 3 

3. Wings broadly fuliginous at apex; areolet absent. beseeeh .. .8chwarzi, new species. 
Wings hyaline at apex, or with a faint cloud; areolet present......... ion 

4, Wings milky; areolet very minute, not longer than its petiole./acteum, new species. 
a teens engi anna e ae nee eed baalaenae sehe ie 5 


5. Length about 12 mm.; wings somewhat dusky at tip; species of Pennsylvania. 
septentrionale Brues. 
Much larger; wings wholly clear; species of Mexico and Central America. 


mexicanum Cresson. 


1 Psyche, vol. 18, p. 21. 
2 A cotype of £. mericanum in the U.S. National Museum has minute black spots on extreme lateral mar- 


gins, so I have placed this species under both categories. According to Cameron it is variable and widely 
distributed. 
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6. Abdomen with large black clouds on fourth and sixth segments; lateral 


pieces of male genitalia shaped like the end of a finger........ vitticolle Cresson 
Abdomen without black clouds on fourth and sixth segments; lateral pieces 
of male genitalia spoonlike ................... ....motaguense, new species. 
ee eee eee sn Nathacwnceweb sane on 8 
RENO SURE EA ROD TRIN 5.5 5's cinoma swine nein sin'e'e canes cniminwinisias 10 
8. Metathorax black, with four yellow stripes..................... texanum Cresson. 
Metathorax yellow, with the median excavated space and a line or spot on 
each side black... — ee Risha ewan eke hick keane aw enecen 9 
9. Small, anterior wing aie’ 5 mm. _—— Oahe: dis collected by Busck at 
RN, TONS MOO oes Poi 8 oneness ones -annulatum Cresson. 


Much larger; anterior wing about 10 mm. long; Mexic o and Central America 


mexicanum Cresson. 

10. Hind tarsi and tibia yellow; metathorax with three black stripes. 
atrovittatum Cresson. 
Hind tarsi and tibize with much black.. Vite set Gene ee ean ele an 


11. Length about 17 mm.; wings hyaline exc cept for apical c loud . -aztecum Cresson 
Length over 25 mm.; wings conspicuously dusky.............. forte, new species. 





EIPHOSOMA SCHWARZI, new species. 





Female.—Length about 11 mm. Anterior wing about 54 mm.; 
structure and general type of markings as usual in the genus; wings 
clear hyaline, broadly fuligmous at tip, the areolet entirely absent; 
first recurrent nervure with a strong double curve; antenne black, 
yellow at base beneath; ground color of head and thorax light chrome 
yellow; face wholly yellow below antenne; mandibles dark red at the 
sharply bidentate apex; ocellar region, middle of front and occiput 
black; mesothorax black with an elongated U in yellow, the lateral 
black lobes smooth and hardly punctured except in front; scutellum 
yellow; mesopleura with an oblique black band; metathorax yellow 
with a broad median band, which does not reach the base; anterior 
and middle legs light ferruginous; hind femora red with a blackish 
shade toward base, and a dark saddle-like mark before apex, the 
single tooth below this cloud; hind tibie with more than the median 
third ferruginous, the rest black; hind tarsi black; abdomen nearly 
as in EF. mexicanum, but first joint rather shorter in proportion, and 
joints beyond middle clouded with black. 

Habitat.—Cacao, Trece Aguas, Alta Vera Paz, Guatemala, April 
14, 1906 (Barber and Schwarz). 

Type.—Cat. No. 15678, U.S.N.M. 






EIPHOSOMA LACTEUM, new species. 


Female.—Length about 9.5mm. Anterior wing a little over 5 mm.; 
structure and markings ordinary, but wings milky hyaline, very 
white, with the areolet long, petiolate and excessively minute; an- 
tenne black, yellow beneath at base, and the first three flagellar 
joints narrowly ringed with pale at apex below; ground color of head 
and thorax rather pale yellow; mesothorax black with sublateral and 




















no. 2010. NEW PARASITIC HYMENOPTERA—COCKERELL. 63 


marginal yellow bands, the lateral black areas strongly punctured all 
over; scutellum yellow; mesopleura with a broad biack band; meta- 
thorax with a broad median black band, in the middle of which is a 
deep narrow sulcus; at anterior corners of metathorax is a quadrate 
black patch; anterior and middle legs light ferruginous; hind legs 
peculiarly colored, their trochanters with femora having the basal half 
black, interrupted by a cream-colored annulus, which becomes an 
elongated stripe beneath its apical part on the femur; beyond the 
black the femora are swollen, with chestnut red, with a black subapical 
saddle and the apex cream color; the single tooth is below the begin- 
ning of the subapical black; hind tibie black with a broad yellowish 
white annulus; hind tarsi black; abdomen ferruginous, strongly 
blackened dorsally; apex of second segment above broadly fer- 
ruginous. 
Habitat.—Minatitlan, Mexico, February |, 1892 (H. Osborn). 

Type.—Cat. No. 15679, U.S.N.M. 


EIPHOSOMA MOTAGUENSE, new species. 


Male.—Length about 17 mm. Anterior wing about 8 mm.; struc- 
ture and markings ordinary, but mesopleura clear yellow without dark 
markings; head and antenne colored as in £. lactewm; ground color 
of head and thorax lemon yellow; mesothorax with three broad black 
bands, the lateral ones rather sparsely punctured and nearly reaching 
the anterior border; scutellum yellow; metathorax with a median 
black band, and the suture anteriorly bounding it black; areolet peti- 
oled, but rather large; apex of the anterior wings with a very faint 
dusky tint, hardly noticeable; anterior and middle legs pale ferrugi- 
nous, yellow basally; hind legs with first trochanters ferruginous, sec- 
ond cream colored, each blackened or darkened above; hind femora 
rich chestnut red, broadly black above near base and with a large 
black subapical saddle, beyond which, on upper side, is a pallid patch; 
the single spine formed as usual, well developed; hind tibiz black 
with the middle broadly ferruginous, especially beneath, their tarsi 
black; abdomen deep ferruginous, segments 4 to 7 without black 
patches. 

Habitat. —Quirigua, Motagua Valley, Guatemala, 1912 (Wilmatte P. 
Cockerell). 
Type.—Cat. No. 15680, U.S.N.M. 

































EIPHOSOMA FORTE, new species. 





Male.—Length about 28 mm., anterior wing about 15 mm.; struc- 
ture and markings ordinary, but size very large and black on thorax 
greatly developed; ground color of head and thorax reddish-yellow; 
teeth of the bidentate mandibles black; flagellum of antenne black; 
mesothorax black with yellow subdorsal and lateral stripes, the 
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subdorsal expanded anteriorly, the expanded part smooth, punctate 
only along its upper margin; the black areas of mesothorax coarsely 
but not very closely punctate; sides of thorax with a broad-margined 
black triangle, which would be open on the inferior posterior side 
but for a large black patch placed before the opening; scutellum 
honey-yellow; metathorax broadly black at base, with also a broad 
black median band, expanded apically, and the sides broadly black; 
wings strongly brownish, the apices dilute fuliginous, areolet large and 
transversely elongate, briefly petiolate; anterior and middle legs light 
ferruginous, yellow basally; hind legs with the first trochanters 
black, ferruginous at the pointed apex above, second trochanters 
ferruginous above and broadly yellow beneath; femora very black, 
except at apex and extreme base, but a dark red narrow stripe 
above and most of the under side broadly dark red, the single tooth 
very strong, placed as usual; hind tibie reddish yellow, broadly 
black at base and apex, their tarsi black; abdomen with a black 
stripe above; basal half of first segment reddish-yellow; sixth and 
seventh segments with a large black or blackish saddle; lateral plates 
of genitalia large, elongated, parallel sided, the basal half red, the 
apical half black. 

Female.—Similar to the male except in the usual generic characters; 
areolet smaller; subapical abdominal segments black above but 
without the broad saddle-like patches. 

Habitat.—Mexico, one of each sex, the female labeled 384. The 
male is the type. No other data are available. 

Type.—Cat. No. 15681, U.S.N.M. 

Eiphosoma Cresson has been altered to Xiphosoma by certain 
authors,’ but this is contrary to the rules, and also impossible on 
account of the long prior use of the name Xiphosoma by Spix for a 
reptile. 

I am much indebted to Mr. S. A. Rohwer of United States Bureau 
of Entomology for references to literature and other assistance. 


1See Krieger, Zeitschr. Hym. Dipt., vol. 3, p. 291; Szépligeti, Genera Insectorum, Hymenoptera, 
Ophionoide, p. 4. 





NOTES ON A COLLECTION OF FISHES FROM THE ISLAND 
OF SHIKOKU IN JAPAN, WITH A DESCRIPTION OF A 
NEW SPECIES, GNATHYPOPS TYONIS. 


By Davip Srarr JorRDAN and WiLLiAM FRANcIs THOMPSON, 
Of Stanford University, California. 


The museum of Stanford University has received a small collection 
of fishes, made by Mr. Yoshiro Manabe, teacher of biology in the 
Kwansei Gakuin (College) at Kobe. The specimens were obtained 
from Yawatahama, a village on the coast of the Province of Iyo, 
which occupies the northwestern part of the large island of Shikoku. 
The collection has been sent to the United States National Museum. 


Family EQUULID. 
LEIOGNATHUS RIVULATUS (Temminck and Schlegel). 


One young specimen. 


Family OPISTOGNATHIDA. 
GNATHYPOPS IYONIS Jordan and Thompson, new species. 


Description of the type No. 74763, United States National Mu- 
seum, a female specimen 74 mm. in total length, from Yawatahama, 
Iyo, Japan, collected by Yoshiro Manabe, a former student of Stan- 
ford University. 

Head 3% in body length to base of caudal; depth 44; eye 4 in head; 
snout 54; interorbital space 13; maxillary 14; dorsal rays XI, 13; 
anal rays II, 14; scales in lateral series 47; gill-rakers 10+ 21; height 
of dorsal spine 44 in head; of longest dorsal ray 24; of pectoral 2; of 
ventrals 13; of caudal 12; depth of caudal peduncle 34. 

Body compressed, with little slope in dorsal profile either anteriorly 
or posteriorly; maxillary extending to within a third of eye diameter 
from the preopercular angle, its tip not rounded, nor truncate, but 
broadest an eye diameter before tip, this condition caused by the 
large supplementary bone, the length of which is equal to the diameter 
of the eye and which does not extend to tip of maxillary proper; tip 
of latter very flexible; short snout, strongly curved downward from 
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between eyes; latter half length of post orbital part of head, looking 
upward and outward; interorbital space very narrow, concave. 
Tongue small, free, its tip rounded. Teeth all minute, the outer in 
jaws slightly enlarged; teeth present in pharynx; upper jaw with a 
pair of oval patches at symphysis, extended along anterior half as a 
single row; lower jaw similar; outer teeth very slightly eniarged. 
Vomer with a few small teeth. Roof of mouth with widely set, 
minute papille. 

Scales absent on head, nape and above pectorals, and in gradually 
narrowing area to below first ray of soft dorsal, and thence in a narrow 
line along dorsal base to caudal; upper edge of caudal peduncle thus 
left naked; pectoral base, breast and caudal base also naked. Dorsal 
surface of head, suborbitals and snout thickly dotted with pores; espe- 
cially large ones at upper angle of gill slit, on mandible and preoper- 
cular limbs; those of lateral line in doubie row anteriorly, frequently 


Fig. 1.—GNATHYPOPS IYONIS JORDAN AND THOMPSON; FROM THE TYPE. 


single posteriorly. Lateral line extending along base of dorsal to 
eighth soft ray, discontinuous, however, on one side. 

Dorsal fin continuous, last dorsal spine but slightly lower than first 
ray; spines subequal throughout; soft rays longest posteriorly. Anal 
similar to soft dorsal, inserted opposite its first ray. Caudal rounded, 
as is pectoral. Ventrals with two simple, somewhat elongate rays. 

Color plain, olivaceous, save for a large oval black spot narrowly 
margined with white between fifth and eighth dorsal spines, and a 
deep black spot on inner side of maxillary tip on membrane con- 
necting it with mandible. Spinous dorsal narrowly edged on rays 
with white, on membranes with dark. Scales with darkened mar- 
gins, save on belly. Dorsal surface of head dusky. Pectorals, ven- 
trals, caudal, and anal colorless. 

This species is readily known from the other Japanese species, 
Gnathypops hopkinsi and G. evermanni by the naked area above the 
pectorals, by the much smaller outer teeth, by the peculiar coloration 
and the measurements. 
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The flexible, projected tip of the maxillary places it in the extreme 
of the genus, approaching Opisthognathus. From other species of 
the genus, it is distinguished by the minute teeth, the outer scarcely 
enlarged, not canine. Other characters are the very porous skin of 
the head and the naked breast and shoulders. These characters sep- 
arate it from the fifteen other species of the genus Gnathypops in 
Asiatic, Australian, and East Indian waters as far as can be judged 
by descriptions and figures. All the American species have the teeth 
more enlarged. 

Family CHAMPSODONTID A. 


CHAMPSODON VORAX Giinther. 


A specimen 94 mm. long differs from the plate given by Ginther 
in the ‘Shore Fishes” of the Challenger Expedition, in having the 
anterior rays of the second dorsal elevated, the second ray being half 
the length of the head instead of a third. Other specimens in the 
Stanford University Collection from Wakanoura show intergrada- 
tions, however, and we do not venture to separate the common 
Japanese species from the East Indian Champsodon voraz. 


Family SCORPANNID. 
PTEROIS LUNULATA Temminck and Schlegel. 


One small specimen, typical. 
Family HOPLICHTHYID2. 
HOPLICHTHYS LANGSDORFII Cuvier and Valenciennes. 


A specimen showing the typical two-spined body scutes as in the 
plate given by Cuvier and Valenciennes, beside numerous other char- 


Fic. 2.—-HOPLICHTHYS REGANI JORDAN. 


acters separating it from the other Japanese species of Hoplichthys, 
H. gilberti, and H. regani. 
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It agrees entirely with specimens from Misaki, of which a descrip- 
tion follows: 

Head 3} in body length to base of caudal; breadth of head (in- 
cluding spines) 34; eye 44 in head; snout 3; maxillary 34; D. VI 
15; A. 17; pectoral 15; lateral scutes, 27. 


Fic. 3.—HOPLICHTHYS GILBERTI. 


Head armature well developed, all ridges serrated, spines long and 
prominent; facial margins strongly serrated, each side with four mar- 
ginal divisions less prominent than in H. regani, separated by slightly 
invaginated short smooth areas, each division with antrorse anterior 
spines and posteriorly directed posterior spines, the last spine longest 
and strongest, save those on tip of snout; the sharp thin edge no- 
where completely interrupted, its height 
in posterior division 44 in longitudinal 
diameter of eye; distance between eye 
and preorbital margin contained two in 
length of eye; two serrate ridges on up- 
per edge of preorbital well developed, 
serrations somewhat less prominent than 
in H. gilberti; space between these and 
preorbital margin everywhere strongly 
concave, a continuous groove extending 
along both ridges; smooth area in front of 
orbit 3length of eye, and extendingslightly 
more than half way to snout; preocular 
Fig. 4.—HOPLICHTHYS LANGSDORFU. ridges therefore diverging lessthan in any 
other species now known; interorbital 

space deeply concave, groove spreading posteriorly and continuous 
with concave space between ‘‘nuchal” spines; a ‘‘postocular” spine 
comparatively well developed, as are the ‘‘nuchal”; spines at angle 
of mouth well developed; preopercle with two spines, outer short, 
less than one-third length of larger; opercle with two spines, smaller 
than inner preopercular one, and with but three main ridges. Dorso- 
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lateral scutes broader than length of eye, ventral lobe being half of 
same; two well-developed spines on each scute, the upper larger. 
Spinous dorsal low, longest spine equal to length of eye, not reaching 
insertion of second dorsal when supine; soft dorsal highest anteriorly, 
third ray 2} in head; soft dorsal inserted 3 diameter of eye posterior 
to anal; latter’s rays longest in center, 14 times eye diameter; long- 
est free pectoral ray shorter than tip of pectoral by length of snout; 
in largest specimen four free pectoral rays present, in smaller three; 
tips of pectorals reaching seventh anal ray. 

Color of spinous dorsal dusky on distal half, margin colorless; 
pectorals somewhat spotted; indistinct traces of spots on body and 
orbital area, but color of body nearly completely faded. 

In the paper of Jordan and Richardson’ the existence of two 
well-defined species of Hoplichthys in Japan was made evident. 
One of these was wrongly identified as the original Hoplichthys 
langsdorfii of Cuvier and Valenciennes. The other was named 
Hoplichthys gilberti. (Fig. 3.) 


Fia. 5.—HOPLICHTHYS LANGSDORFU TEMMINCK AND SCHLEGEL. 


In a personal letter of the same year, Mr. Regan informed Doctor 
Jordan of the existence of a third species, not known to Jordan and 
Richardson, and that this third species is the original Hoplichthys 
langsdorfii. This opinion seems to be correct, and in this paper we 
describe and figure the true H. langsdorfii. (Figs. 4 and 5.) In the 
American Naturalist for December, 1908, Doctor Jordan renames the 
species described and figured by Jordan and Richardson under the 
erroneous name of Hoplichthys langsdorfii, calling it Hoplichthys regani 
Jordan. (Fig. 2.) 

The following analysis will facilitate the discrimination of the 
species. 

Key to Japanese species of Hoplichthys. 


a‘. Under side of head with a tuft of strong spines at the outer posterior angle of each 
mandible; lateral facial edges strongly lobed and with strong curved spines; 
lower spine of lateral scutes very obscure. Anal rays 16 regani. 

a. Under side of head without spines; lateral facial edges scarcely lobed; rather 
weakly serrated, except posteriorly; anal rays 17 or 18. 

b'. Lateral scutes each with two well-developed spines langsdor fii. 
b?. Lateral scutes, each with the lower spine very minute or hidden. .gilberti. 


| Proc. U. 9. Nat. Mus., vol. 33, 1908, p. 645. 
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Family PLATYCEPHALIDZ. 
ONIGOCIA Jordan and Thompson, new genus. 


Onigocia JORDAN and THoMPpsoNn, new genus of Platycephalide; type, Platycephalus 
macrolepis Bleeker. 


ONIGOCIA MACROLEPIS (Bleeker). 

























Two young examples. 
The genus Thysanophrys Ogilby, as left by Jordan and Richardson,’ 
should apparently be further subdivided. The present species is 
the type of a distinct group, characterized by the presence of large 
scales (about 40 in lateral line), three preopercular species and a 
small cirrus over the eye. This genus may be called Onigocia from 
the Japanese name Onigochi (devil flat-head) applied to Onigocia 
spinosa, the second Japanese species of the same genus. 

Of the other generic types heretofore included under Thysanophrys, 
Insidiator Jordan and Snyder (meerdervoorti=rudis) differs in the 
small scales and in the absence of cirri over the eye. Thysanophrys 
proper of Australia and the East Indies (longiceps, etc.) has small 
scales (about 75 to 90), a well-marked cirrus over the eye, an unarmed 
lateral line, and but two preopercular spines. Grammopliies Fowler 
(scaber and other East Indian species) has the lateral line armed 
throughout with spines. The remaining Japanese species (japonicus, 
crocodilus) differ from Grammoplites in having the lateral line unarmed. 
These may constitute the new genus, Jnegocia Jordan and Thompson, 
of which the type is Platycephalus japonicus Krusenstern. 

Inegochi means Rice-kochi or flat-head. Kochi is the general 
name in Japanese for all Platycephalide and Callionymide. 


Family GOBITID®. 


PTEROGOBIUS ELAPOIDES (Giinther). 





A single example of this species, partly intermediate in characters 
between Pterogobius elapoides Giinther and P. daimio Jordan and 
Snyder. The body bands are rather those of P. daimio, the width 
of the black of the third body band being contained but two times 
and a half in the space intervening between it and the next. At the 
base of the caudal on one side is a band nearly as long as thecaudal 
peduncle is deep, while on the other it is merely an oblong spot half 
that length. In this regard as in all other characters except the 
breadth of the lateral band this specimen is typical of P. elapoides. 
It is a female with large, ripe ova, and short dorsal fin. 

The question as to the relations of the forms called daimio and 
elapoides is still unsettled. Jordan and Snyder regarded the two as 
different, the form called daimio being the southern representative 
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! Proc. U.S. Nat. Mus., vol. 33, 1908, p. 631. 
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of the other. Their material seems to bear out this conclusion, for 
both sexes are represented in both forms. Mr. Regan and later 
Snyder have concluded that daimio is the male and elapoides the 
female. This seems, however, not to be the fact. Of 18 specimens 
before us, typical of Pterogobius daimio, 11 are females, and 7 are 
males. In these portions only of the gonads remain, corroborating 
the fin characters, given below, in each case. Microscopic examina- 
tion was necessary to decide the sex. None of these have a bar 
across the base of the caudal, as is typical of P. elapoides Giinther. 
The male has a much more elongated spinous dorsal than the female, 
and longer soft dorsal rays, as well as darker vertical and ventral fins. 
The anal is narrowly edged with white. The differences between the 
nominal species P. daimio and P. elapoides seem to be the presence 
in the latter of an additional bar across the caudal base, vertical 
body bands, broader in specimens of the same size. The last-named 
characters intergrade. 

Since the original description of Pterogobius daimio by Jordan and 
Snyder, Regan’ has expressed the opinion that the brightly colored 
P. daimio is the male of P. elapoides, the other alleged characters 
entirely intergrading. Snyder? admits that the two species repre- 
sent each a distinct sex but fails to find that the characters intergrade, 
and says further that ‘‘in our collecting the sexes were not found 
together, and the male specimens (daimio) far outnumber the females 
(elapoides).”’ Among the cotypes of P. daimio Jordan and Snyder, 
7 are females with unripe ovaries, 1 a male, while 1 eviscerated is 
apparently a female, judging by the height of the dorsal fin. It is 
evident, however, that the sexes are both present in each form, and 
that they are apparently not of like distribution, P. elapoides ranging 
farther north. At the same time some characters intergrade, as is 
evident in the specimen from Yawatahama, and for the present we 
may regard the question as to whether Pterogobius daimio is a distinct 
species as still unsettled. The probabilities are that it is the northern 
type or subspecies, although the two meet at Misaki. 

The table of measurements show that the dorsals of P. daimio are 
much higher than in P. elapoides, the dorsals in the female being 
higher than those in the male in the latter form. 

The head in both forms forms 0.27 to 0.29 of body length. The 
spinous dorsal in the male daimio is 0.37 and 0.42 in two examples; 
in the female of daimio 0.25, 0.26, 0.26, 0.28, 0.29 in five examples. 
In the male of elapoides it is 0.25, 0.25, 0.25 in three examples; in the 
female 0.18, 0.21, 0.22 in three. The soft dorsal in the male daimio 
averages 0.18; in the female 12; in male elapoides 0.13; in the female 
0.115. The fin rays and body measurements do not differ. The 


' Annals and Magazine of Natural History, ser. 7, vol. 15, January, 1905, p. 22. 
2 Proc. U. 8. Nat. Mus., vol. 42, 1912, p. 443. 
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scales average larger in daimio, 0.82, 0.84, 0.85, 0.87, 0.90, 0.90, 0.90, 
0.92, while in elapoides we count 0.85, 0.85, 0.92, 0.94, 0.95, 0.95. 

In Southern Japan, P. elapoides is rare, being recorded only from 
Misaki and Iyo. 


DORYPTENA TANEGASHIMZ (Snyder). 


A specimen 90 mm. long, the color poorly preserved, showing but 
slight traces of the typical cross bands. The caudal fin is black; the 
pectorals very dark, with their pattern distinct, however; the dorsal 
spines slightly filiform and long (1% in head), dorsal rays VI-14; anal 
rays 12. These are all very slight differences, and a direct comparison 
with the cotypes shows no specific distinctions. 





A NEW NEMATODE, RICTULARIA SPLENDIDA, FROM THE 
COYOTE, WITH NOTES ON OTHER COYOTE PARASITES. 


By Maurice C. Hatt, 
Of the Bureau of Animal Industry United States Department of Agriculture. 


The coyote, as a carrier of parasites, may be looked upon, for most 
purposes, as a common dog running wild. All the available evidence 
indicates that parasites of either the coyote or the dog could certainly 
be transmitted, under favorable conditions, to the other animal. 
The parasites of the coyote have, therefore, practically the same 
considerable economic importance that those of the dog have. If 
they are detrimental to the coyote, it would be to our interest to see 
that they are permitted to thrive, provided it were feasible to do so. 
It is not always feasible or desirable, for the reason that the coyote 
may transmit such parasites, directly or indirectly, to dogs, to the 
injury of the dogs and of other animals in which some of these para- 
sites may pass intermediate stages of their life-history. 

Whether the parasite described below has any pathological, and 
hence economic, significance is not known. Its remarkable arma- 
ture and mouth structure, and the fact that other species of the 
same genus have been reported as red when collected, a thing sugges- 
tive of a blood-sucking habit, indicate that the worm may be quite 
injurious to its host. On the other hand, species and specimens of 
the genus involved are comparatively rare, so that there is little evi- 
dence at present to show that the worm has any particular economic 
significance. 


Superfamily STRONGYLOIDEA Weinland, 1858. 


Superfamily diagnosis. Meromyarian or polymyarian. Males with 
a caudal bursa supported by rays; in forms near the outer limit of the 
superfamily the bursa is occasionally very small and the rays atypical, 
or the bursa may be lacking altogether, the species in question being 
only referable to this superfamily on the ground that transitional, but 
recognizably strongyle forms, found at times in the same locations 
and with the same habits, relate them to it. Esophagus without 
posterior bulb. Mouth naked or with a buccal capsule and six papille 
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distinct or indistinct. Male usually with two spicules and female usu- 
ally with two ovaries. Oviparous, viviparous, or ovoviviparous. 
Type family.—Strongylide Cobbold, 1864. 
Weinland proposed the Strongyloidea as a family, but the name is 
in the form now used for the superfamily and it is erected as a super- 
family in this paper. 


Family STRONGYLID Cobbold, 1864. 


Family diagnosis.—Strongyloidea: Meromyarian. Caudal bursa 
well developed and with each lateral lobe supported by six rays. 
Buccal capsule present or absent; when present, slightly or well 
developed. Oviparous; eggs segmenting when laid. Embryo usually 
rhabditiform. In digestive, rarely in respiratory system. 

Type genus.—Strongylus Mueller, 1780. 


Subfamily STRONGYLIN Railliet, 1893. 


Subfamily diagnosis.—Strongylide: Buccal capsule well developed. 
Parasites of the digestive, rarely of the respiratory tract. 
Type genus.—Strongylus Mueller, 1780. 


Subfamily TRICHOSTRONGYLIN £2 Leiper, 1908. 


Subfamily diagnosis.—Strongylide: Buccal capsule lacking or only 
slightly developed. Parasites of the digestive tract. 
Type genus.— Trichostrongylus Looss, 1905. 


Family METASTRONGYLID Railliet and Henry, 1910. 


Family diagnosis.—Strongyloidea: Polymyarian. Buccal capsule 
present or lacking. Caudal bursa present or absent; when present, 
frequently atypical in structure and number of rays. Oviparous, 
with eggs in variable stages when laid, ovoviviparous or viviparous. 
Embryo not rbabditiform (not known for Rictulariing). In respira- 
tory and circulatory systems, rarely in digestive. 

Type genus.— Metastrongylus Molin, 1861. 

Subfamily METASTRONGYLIN Leiper, 1908. 

Subfamily diagnosis.—Metastrongylide: Bursa well developed and 
conforming in general to the strongyle type. Eggs in varying stages 
of development when laid. In respiratory and circulatory systems. 

Type genus.— Metastrongylus Molin, 1861. 

Subfamily PSEKUDALIIN ZA Railliet and Henry, 1909. 

Pseudaline RAILLIgT AND Henry, 1910. 


Subfamily diagnosis.—Metastrongylide: Bursa much reduced or 
lacking; when present, with few and atypical rays. Mouth with or 
without buccal capsule. Viviparous. Parasites of the respiratory 
and circulatory apparatus. 

Type genus.—Pseudalius Dujardin, 1845. 
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I have followed Railliet and Henry (1910) in grouping the two 
subfamilies just given under the Metastrongylide, the family created 
by them for these subfamilies on the ground that they have the same 
musculature. It should be noted, however, that Schneider (1866) 
puts Pseudalius in the Holomyaria, which are related to the Mero- 
myaria, and Railliet (1895) has listed Pseudalius as a meromyarian 
of holomyarian form. Not being in a position to pass on the question, 


I have followed Railliet and Henry. 
Subfamily RICTULARIIN 40 Hall. 1913 


Subfamily diagnosis.—Metastrongylide: Bursa much reduced or 
lacking; when present, with few and atypical rays. Mouth with well 
developed buccal capsule. Prominent cuticular ornamentation 
along entire body. Ovoviviparous. Parasites of the digestive tract. 

Type genus.—Rictularia Frélich, 1802. 

This subfamily is proposed here for the reason that Rictularia can 
not be referred to any subfamily at present established. The structure 
of the mouth parts, the esophagus, the spicules and the ovaries relates 
it to the strongyles, although it does not have the normal strongyle 
bursa. The elaborate cuticular ornamentation and the fact that it 
is Ovoviviparous are atypical conditions in the group to which it is 
referred. On the other hand, the buccal capsule which relates 
Rictularia to the Strongyloidea excludes it from any other group. 


Genus RICTULARIA Frédlich, 1802. 


Generic diagnosis.—Rictulariine. There is a well-developed, nar- 
row, chitinous buccal capsule, with its aperture more or less distinctly 
dorsal and probably always surrounded by a circlet of denticles, and 
with its base armed with teeth and spines. Esophagus without 
posterior bulb. Along practically the entire ventral surface on each 
side there are two rows of cuticular combs or spines. The vulva is 
near the posterior end of the esophagus. Male with or without a 
bursa, which when present is always small and always remains open, 
and with two small, equal or unequal spicules. Egg containing an 
embryo when laid. In the small intestine of bats, rodents, insecti- 
vores, and carnivores. 

Type species.—Rictularia cristata Frélich, 1802. 

The above generic diagnosis is a modification of that given by 
Jigerskidld (1909) in his monographic paper on this genus. As 
Jiigerskidld points out, the description and figures of the type-species, 
R. cristata, do not agree with the generic diagnosis here given, in 
that R. cristata is described and figured by Frélich (1802), and the 
description confirmed by Dujardin (1845), as having only one row 
of ventral combs or spines. Jigerskidld states that he would doubt 
Frélich’s accuracy if Dujardin had not verified this description, and 








76 PROCHEDINGS OF THE NATIONAL MUSEUM. VOL. 46. 


that in case their descriptions are confirmed the generic diagnosis 
above given will need revision. 

It seems that Jigerskidld might have even gone further and said 
that if R. cristata were found to have only one row of ventral spines 
extending, as Frélich describes and figures it, from the head to the 
vulva, then it would be necessary to leave it as the type and only 
species of its genus and create a new genus for the several other 
species at present assigned to this genus and which have two rows 
of ventral spines or combs extending from the head practically the 
entire length of the body. There is, however, some little evidence for 
believing that Frélich and Dujardin were both in error in stating that 
R. cristata has only a single row of spines. 

In the first place, it is a very easy matter to get the impression that 
a species of Rictularia has only a single row of spines. It was my 
own impression of R. splendida when I first looked at it. No other 
species of Rictularia was known to either Frélich or Dujardin, so 
they had no contradictory statements or material for comparison to 
make them particularly careful in regard to this point. Moreover, 
they worked at a time when nematodes were none too carefully 
described, and their descriptions of this species are in error in some 
other respects. More important yet is the fact that both of them 
have evidence in their papers that their statements in regard to the 
number and extent of the rows of spines is not correct. Thus Frélich 
states that there is but one row of spines, but his figure 3 of plate 1 
shows the row of spines to be distinctly latero-ventral in its relation 
to the buccal capsule, and his statement in the label that the spines 
are turned sideways leaves it still likely that a corresponding row on 
the opposite side of the body was not seen. Dujardin offers confir- 
mation of this idea when he states that the cuticle bears from the 
head to the vulva an asymmetrical rank of hooks. The suggestion 
of asymmetry probably arose from seeing both rows of hooks in the 
head region, where they were close together and yet evidently not in 
the same focal plane. Probably influenced by Frdlich’s statement 
and by his own first observation, he held to the idea that there was 
only one row, qualifying it to conform to other observations by the 
statement that the row was asymmetrical. Frdélich apparently only 
saw one row and did not mention or figure any asymmetry. Dujardin 
also states that the vulva is located laterally toward the dorsal face 
(taking the position of the buccal aperture, which is dorsal, as deter- 
mining the ventral surface), and it seems evident that he considered 
the ventral (to him dorsal) line as determined by the row of spines 
and the vulva at its side as located laterally or asymmetrically. 
The actual fact must have been that the vulva was in its usual 
approximate ventral location (it is a little lateral in 2. cahirensis and 
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R. splendida) between the two latero-ventral rows of spines, of which 
he saw only the upper and nearer row. 

In the second place, Frélich and Dujardin state that the row of 
spines extends from the head to the vulva, but Frélich adds that 
rarely one notices one or more teeth behind the vulva. In this con- 
nection it may be noted that the species of the genus Rictularia break 
rather naturally into two groups, (1) those parasitic in carnivores 
and in which the comblike cuticular structures of the anterior 
portion of the body of the female change very gradually into the 
spinelike structures of the posterior portion of the body, with no 
noticeable alteration taking place in the immediate vicinity of the 
vulva, and (2) those parasitic in rodents, insectivores, and bats, and 
in which the comblike structures anterior of the vulva become 
spinelike posterior of it, the transition being more or less marked in 
the vicinity of the vulva. The comblike structures are larger, 
continuous, and much more conspicuous; the spinelike are smaller, 
separated, often widely so, and in some cases very inconspicuous. 
The species which Frélich and Dujardin had, R. cristata, was collected 
from rodents, Mus sylvaticus, Myorus glis, M. nitedula, and M. 
avellanarius, and probably followed the rule for rodent species that 
the prominent combs anterior of the vulva were followed by incon- 
spicuous spines posterior of it. Frélich’s reference to the rare 
occurrence of teeth behind the vulva bears out this assumption. 
The writer feels safe, therefore, in adhering to a generic diagnosis of 
Rictularia in which two rows of ventral combs or spines is specified, 
even with a type-species described as having only one, on the ground 
that there is ample reason and evidence for believing that the type- 
species must have had two. I venture to think that a reexamination 
of the type or other adequate material will confirm this opinion. 

So far species of this genus have been recorded only from the 
small intestine, and this is the only habitat mentioned in the generic 
diagnosis. However, I have collected a female Rictularia from the 
stomach of a rodent on one occasion. 


RICTULARIA SPLENDIDA Hail, 1913. 


Specific diagnosis.—Rictularia: Close to R. cahirensis Jigerskidld 
from Felis domestica (Egypt), and to R. affinis Jigerskiédld from Felis 
domestica and Vulpes vulpes niloticus (Egypt). As there seems to 
be little of specific value that is common to both males and females, 
the two will be considered separately. 

Male.—Length, 4.83 mm. ; the maximum width, exclusive of spines, 
in posterior part of body, 280 ». Dorso-ventral head diameter at the 
base of the buccal capsule, 72 ». Length of esophagus, 1.75 mm. 
Nerve ring not discernable; 108 or 109 combs, attaining a height of 
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region of body, the maximum height being attained in the next to the 
last comb, which has an apparent height of 70 ». In the ventral line 
of the posterior portion of the body, anterior of the cloaca and be- 
tween the two latero-ventral 
lines of combs is a row of 8 
fan-shaped, almost semicircular, 
cuticular structures. (See fig. 
1.) These fans are beautifully 
fluted. The last fan measures 
53 » from its base to its tip and 
110 p along the base. They are 
set obliquely, the anterior end 
being to the left of the ventral 
line and the posterior end being 
to the right and overlapping the 
anterior end of the succeeding 
fan. I find no such relation 
between the fluting of the fans 
and the cuticular annulation as 
Jagerskidld suspects of being 
present. The fluting seems to 


Fig. 1.—RICTULARIA SPLENDIDA. TAIL OF MALE. C., 
LATERO-VENTRAL COMBS; f., VENTRAL FANS; pap., 
PAPILLE; spic., SPICULES. 


be of the same nature as that of the 

combs. In this region the body of the 

male is flattened on that portion of S:?—RICTULARIA spLeNDipa. cross 
F SECTION, SEMIDIAGRAMMATIC, IN TAIL 

the ventral surface included between  rzciowor maze. c.,LaTERO VENTRAL 

the latero-ventral combs. (See fig. 2.) COMBS: /, MID VENTRAL FANS; int., I¥- 

; TESTINE; |. l., LATERAL LINES; ?. 3&., 

The last two or three of these combs — vasicuza semmnaus. 

are larger than the others and some- 

what different in form, a modification which Jagerskiéld thinks 

is of service in clasping the female. There is aslight bursa membrane, 

scarcely worthy the name of bursa, and resembling slightly developed 

caudal ale. There is only one pair of postanal papille visible, 
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situated near the tip of the tail. Of pre-anal papille there are three 
pairs that show a true papillar structure. These are large conoidal 
affairs. A pair of somewhat similar cuticular elevations is situated 
anterior of these and nearer the ventral line, just back of the last 
ventral fan, but no papillar structure is evident here. The slightly 
curved, light-colored spicules are equal, 207 » long and 9 or 10 » wide. 
The width of the cuticular annulations is from 5 to 7 » over most 
of the body. The mouth has the structure characteristic of the 
genus: The buccal capsule is bounded on its antero-ventral surface 
by a lip which overhangs the buccal aperture somewhat; this lip 
seems to be supported by two chitinous trabecule; around the buccal 
aperture is a row of denticles, not easily counted, but apparently 
between 15 and 20 in number; at the base of the buccal capsule just 


(iescensnestteninnsaceniticeienall 
6 mm 


Fig. 3.—RICTULARIA SPLENDIDA. ANTERIOR END OF FEMALE SHOWING VULVA. 


dorsal of the esophageal aperture is a tooth about 11 » long, curved 
dorsally at its tip. (Other details of the capsular armature not 
determined for male. See description of female.) The head 
papille, while doubtless present, are not evident in the male. The 
anterior end of the first latero-ventral comb is about 30 » back of the 
base of the buccal capsule. 

Female.—Length, 8.37 to 10.55 mm.; maximum diameter, 440 u. 
Dorso-ventral head diameter at base of the buccal capsule, 80 sz. 
Length of esophagus, 2.53 to 2.91 mm. Distance of nerve ring from 
anterior end of body, 3124. Vulva just posterior of the posterior end 
of the esophagus, 2.33 to 2.49 mm. back of the anterior end of body, 
and opposite the fifty-fifth comb. (See fig. 3.) Vulva may be 
situated to right or left of the median ventral line. The transition 
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from combs to spines is very gradual. I have divided the 136 combs 
and spines into 120 combs and 16 spines, though this might be shifted 
one or two either way. In one specimen the apparent total of combs 
and spines is 138. The combs attain a maximum height of 72 » in the 
neck region. The last spine is about 1.7 mm. from 
the posterior end of the body. The anus is 180 to 
315 » from the tip of the tail. In the specimen 
noted as having 138 combs and spines, there appears 
to be a row of 4 very 
small, anteriorly di- 
rected spines close 
together and just 
anterior of the anus. 
While these struc- 
tures seem unmis- 
takable and hardly 
apt to be artifacts 
occurring in order- Fic. 5.—Ricturarra 
ly, duplicating se-  Sexprs, Heap 
quence, it would be 
interesting to learn whether anything 
similar occurs on related forms before 
assuming anything in regard to these. 
The posterior branch of the uterus 
may terminate anterior or posterior 
of the anus. The 
tail ends in a 
blunt, rounded 
end, bearing a 
short spine. (See 
fig.4.) What ap- 
appears to be a 
papilla occurs 
: near the end of 
Fie. eee” ~ea TAIL OF the tail. In the 

posterior portion 
of the body the cuticular annulations are about 
5 «wide; more anterior they are 7 #; in some 
places in the neck region they are about 16 p. 
The eggs have shells averaging about 38 to 42 , “36. 6—Merunans Su 
long by 32 to 34 » wide and about 3 or 4 » 
thick. The eggs contain a well-developed embryo while in utero. 
The mouth structure is for the most part similar to that of the 
male. (See figs. 5 and 6.) It is a little larger, the prominent 
tooth at the base is 16 to 20 » long and has on each side of it a pair 
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of smaller teeth very likely represented in the male, but not evident 
in my material. The large tooth seems to be borne on a chitinous 
projection originating on the dorsal side of the capsule, a condition 
somewhat similar to that figured by Jagerskiéld for R. affinis. There 
is also another tooth evident toward the ventral side of the base of the 
capsule from the tooth already noted. The head papillz are not well 
defined, and are not represented in the figure. The anterior end of 
the first latero-ventral comb is about 55 » back of the base of the 
buceal capsule. 

Host.— Canis nebracensis. 

Location.—Small intestine. 

Locality—Amo, Colorado, 18 miles east of Colorado Springs. 

Type-specimen.—Cat. No. 16218, U.S.N.M. (Bureau of Animal 
Industry helminthological collection); collected by M. C. Hall, 
October 3, 1911. 

The following key is intended only to show the position of R. 
splendida with relation to the other species of the genus, and hence 
the majority of the species are covered simply as a group. Part of 
the characteristics of some species are derived from Jigerskidld’s 
figures unsupported by any statement in the text, but his excellent 
figures seem to warrant this. 


Key for distinguishing Rictularia splendida from other species. 


1. Females with cuticular formations anterior of vulva comb-shaped ; posterior of vulva 
they become spine-shaped, the transition being in the region of the vulva and 
fairly distinct. Males with latero-ventral combs not extending posteriorly to 
the cloacal aperture . . Rictularia spp. parasitic in bats, insectivores, and rodents. 

Females in which the transition from combs to spines is very gradual and remote 
from the vulva. Males with latero-ventral combs extending posteriorly prac- 
tically to the cloacal aperture Rictularia spp. parasitic in carnivores 2. 

. Females with 136 to 138 combs and spines; vulva posterior of esophagus; anterior 
end of first comb its own length, or farther, from the base of the buccal capsule. 
Males with 8 large midventral fans, almost semicircular in outline, just anterior 
of cloaca; 108 or 109 latero-ventral combs; 3 pair of large conoidal pre-anal 
papille, spicules 207 » long i Mi L 

Females with fewer combs and spines or with vulva usually anterior of the posterior 
end of esophagus; the first comb distinctly less than its own length from the 
base of the buccal capsule. Males with fewer and flatter fans, more or else 
fewer latero-ventral combs, no large conoidal pre-anal papille, spicules distinctly 
I cirntccks cantina caunnc®ss simntsconcenpseea=doucsuteetaaseend 3. 

. Females with 126 to 135 combs and spines and with vulva always posterior of esopha- 
gus. Males 4.8 mm. long, with 7 midventral fans, 96 latero-ventral combs, 
euphoeiien 170 8 MARS: «2. nccccocccocccccceccciccccccescces Rictularia cahirensis. 

Females with 127 to 137 combs and with vulva usually anterior of posterior end of 
esophagus. Males 7 to 8.5 mm. long, with 6 midventral fans, 111 latero-ven- 
tral combs, spicules 220 to 230 » long... a ..Rictularia affinis. 


The extent of the latero-ventral comabe | in n the male i is hard to judge 
from descriptions and figures given. It may be that it will not serve 
to separate the males parasitic in carnivores from those in other host 
groups. 

95278°—Proc.N.M.vol.46—13——6 
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The females of the three species of Rictularia known from car- 
nivores are so very much alike that it is difficult to compile a key 
for their differentiation, which is the more unfortunate in that the 
female, as is the rule among nematodes, is the one most likely to be 
collected and collected in larger numbers. 

The following notations will add something of use in differentia- 
tion: The female of R. splendida is the smallest and that of R. affinis 
the largest, the three species making a series in which the maximum of 
a smaller species is the minimum of the next larger, as follows: R. 
splendida 8.37 to 10.55 mm., R. cahirensis 10.5 to 13.5 mm., R. affinis 
13.5 to 20.5 mm. The last-named species has also a distinctly longer 
esophagus than the others, but has smaller eggs. The egg dimen- 
sions are as follows: R. splendida 38 to 42 » by 32 to 34 u, R. cahirensis 
39 to 42 » by 26 to 28 yu, R. affinis 36 to 38 » by 24 to 26 yn. Jiger- 
skiéld figures the first comb of both his species as closer to the base of 
the buccal capsule than is the case in R. splendida, and I have included 
this distinction in my key. He makes no statement in regard to 
this point in his text and the distinction may not be found to be a 
good one. 

As regards the males, R. splendida and R. cahirensis are about the 
same size, while the male of R. affinis is about half as large again. 
The last-named male also has a longer esophagus, as would be 
expected, and wider annulations (10 to 14 »). 

Since the parasites of the coyotes, as pointed out in my introduc- 
tory paragraph, are of considerable economic importance, I have 
summarized here the records of parasites from coyotes so far as they 
are known to me. 

Protozoa.—O palinopsis nucleolobata was described as a new species 
from the liver of Canis latrans by Smith and Fox (1908). The para- 
site had set up pathological alterations in the liver of the coyote, 
which was an inbred specimen from the Philadelphia Zoological 
Gardens. 

Trematoda.—Am~phimerus pseudofelineus was recorded from the gall 
ducts of Canis latrans at Lincoln, Nebraska, by Ward (1895) under 
the name of Distoma felinewm. Later, Ward (1901) transferred this 
to the genus Opisthorchis, making it a new species, 0. pseudofelineus. 
Subsequently Barker (1911) transferred it to his new genus, Amphi- 
merus. 

Cestoda.— Multiceps multiceps was reported from the intestine of 
Canis nebracensis at Washington, District of Columbia, by Hall 
(1911), the infection being experimentally developed by feeding 
scolices from the gid bladder worm, or ccenurus, of sheep. A second 
similar case was also reported by Hall (19120). 

Tenia pisiformis is here reported for the first time from the intes- 
tine of Canis nebracensis on the basis of specimens from Montana and 
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Colorado. The Colorado specimens were reported by Hall (1912a) as 
Tenia sp., owing to the remarkable structure of the hooks on the 
first specimen examined. Further study has shown that these hooks 
were anomalies. Other material from the coyote in Montana can 
not be placed more definitely at this time than as Tznia sp. It is 
practically certain that coyotes are infested by Txnia hydatigena, 
Multiceps serialis, and the adult stage of Cysticercus ovis, but there 
are no records of these parasites from the coyote. 
Nematoda.—Ancylostoma caninum was reported from the intestine 
of Canis latrans at Washington, District of Columbia, by Stiles and 
Hassall (1894) under the name of Uncinaria trigonocephala. 
Belascaris sp. was reported from the intestine of Canis nebracensis 
at Amo, Colorado, by Hall (1912a). 
Rictularia splendida, described as a new species in this paper, was 
reported by Hall (1912@) under the name of Rictularia sp. 
Arthropoda.—Dermacentor venustus has been reported from the 
skin of Canis lestes in Montana by Henshaw and Birdseye (1911). 
Sarcoptes scabiei lupi has been collected from Canis latrans in 
South Dakota, there being specimens in the collection of the United 
States Bureau of Animal Industry, and this or a related variety has 
been spread by artificial means among the coyotes of Montana under 
the supervision of the State veterinarian, Dr. M. E. Knowles. Some- 
thing similar is now being attempted in Wyoming. I have found a 


division of opinion among Montana sheepmen as regards the efficacy 
of sarcoptic mange as a means of eradicating coyotes, some claiming 
that it was doing good and others claiming that it was doing no good, 
or even doing some damage in cases where it was transmitted to sheep 
dogs. 
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NOTES ON THE BATS OF THE GENUS MOLOSSUS. 


By Gerrit S. Miter, Jr., 


Curator, Division of Mammals, United States National Museum, 


Having recently examined the entire series of bats of the genus 
Molossus in the United States National Museum,' I find that the 
number of recognized forms must be increased from 13 to at least 
18. Such large areas of South America are still unrepresented, 
however, that no definitely monographic treatment of the genus is 
now possible. The following key and brief diagnoses are intended 
merely to place on record such results as have been reached. 

The systematic history of the genus Molossus begins with a speci- 
men from Martinique described by Daubenton under the name 
“‘mulot-volant” in the Memoires of the Royal Academy of Sciences, 
Paris, for the year 1759.2. The same animal appears as an “autre 
chauve-souris”’ in Buffon’s Natural History, volume 10, pages 84-87, 
plate 19, figure 1. Here it is accompanied by a smaller individual 
also called an ‘‘autre chauve-souris,”* but concerning whose history 
nothing is said. The length of forearm of the larger specimen as 
represented on the plate exactly agrees with that recorded in the 
text (p. 86). Assuming that the smaller animal, the dimensions of 
which were not published, was as carefully treated by the artist 
De Seve, there is no reason to suppose that it belonged to another 
species or that it originated elsewhere than in Martinique, since the 
lengths of the two forearms, 38 mm. and 36 mm., respectively, are 
within the known extremes of individual variation in the local race 
occurring on the islands of Dominica and Trinidad, and at Macuto, 
Venezuela. Therefore until the Martinican animal can be shown to 
differ from this race such technical names as were based on the two 


1 Dr. J. A. Allen has kindly lent me some important material from the American Museum of Natural 
History, including the types of Molossus verrilli and M.sinaloz. I have also had the opportunity to study, 
through the courtesy of Mr. Samuel Henshaw, the specimens in the Museum of Comparative Zoology, 
whose measurements have been recorded by Dr. Glover M. Allen (Notes on Chiroptera: Bull. Mus. 
Comp. Zool., vol. 52, pp. 59 and 60, July, 1908). 

2 Page 387. Volume published in 1765. 

® Pages 87-88, pl. 10, fig. 2. 
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“qutre chauve-souris”’ of plate 19 should be regarded as applying 
to the somewhat wide ranging form in question.' These names are 
four: On the larger specimen, Vespertilio molossus major Kerr, 1792, 
and Molossus fusciventer Geoffroy, 1805; on the smaller specimen, 
V. molossus minor Kerr, 1792, and Molossus longicaudatus Geoffroy, 
1805. 

Buffon’s plate 19 is an important element in the history of another 
name, the Vespertilio molossus of Pallas. This was first published 
in 1766,? while additional data, including a figure of the skull, appeared 
during the subsequent year.* The name was based on a specimen 
in the possession of Pallas, not improbably from Surinam, though 
no direct information is given concerning its origin. The figure 
shows conclusively that the animal was a Nyctinomus of the ‘‘ma- 
crotis’”’ group. Pallas, however, supposed that his bat was the 
same as the one figured by Buffon, to whose plate he refers as a 
good representation of those characters of head and lips that sug- 
gested to him the specific name molossus.‘ 

This confusion of two distinct animals under the specific name 
molossus continued through the rest of the eighteenth century. In 
1805 Geoffroy increased it by proposing a generic name Molossus for the 
bats to which the specific name had previously been applied,’ and 
then basing his account of the technical characters of the group on 
one of the specimens (the smaller) figured by Buffon. Although 
Geoffroy evidently regarded the Vespertilio molossus of Pallas as 
identical with one or the other of Buffon’s specimens, he applied a 
new name to each: fuscwenter to the larger and longicaudatus to the 
smaller, probably because he believed that this was made necessary 
by the transfer of the old specific name from a species to a genus. 
In the same paper Geoffroy described seven other members of the 
genus, all technically named for the first time. The group therefore 
contained nine supposedly distinct forms. By tautonymy its type 
must be Vespertilio molossus. Since Geoffroy makes no direct ref- 
erence to Pallas in connection with this name, the type-species 
should be construed in the wider sense of “‘molossus Auct.’’ As 
first reviser I now restrict the name, under the provisions of the Inter- 
national Code, art. 30 g,to that portion of the composite species 


1 On St. Lucia and Barbados a slightly larger form occurs. This appears to be identical with Molossus 
sobcurus of British Guiana. It is not impossibie that true major may prove to be this larger animal, in which 
event a readjustment of names will be required. 

2 Miscellanea Zoologica, p. 49. 

3 Spicilegia Zoologica, fasc. 3, p. 8, pl. 4, fig. 11. 

4 The name Nyctinomus molossus ( Pallas) should be applied to the ‘‘ macrotis’”’ of northern South America, 
reserving Gray’s name for the local Jamaican form. 

6 Ann. Mus. Hist. Nat. Paris, vol. 6, pp. 151-154. ‘‘ Reservant au vesp. leporinus le nom de Noctilio. . . . 
j'ai Grigé en nom générique celui de molossus qui n’a désigné jusqu’ici qu'une espace, et qui m’a paru propre 
@ faire connoitre toutes celles qu’on a souvent été dans le cas de coniondre sous la méme dénomination.” 
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which Geoffroy knew at first hand and from which he derived his 
technical characters. The generic name Molossus therefore continues 
to be applied to the group for which it is in current use, though with 
M. major (Kerr) =Vespertilio molossus of authors (part) form Mar- 
tinique as the type. 


KEY TO THE BATS OF THE GENUS MOLOSSUS. 


Greatest breadth across upper canines 5 mm. or more (rufus-group). 
Forearm 47-51 mm.; greatest length of skull 21-23 mm. 
Color brownish (French Guiana to Peru and Paraguay). .......rufus (p. 88). 
Color blackish (Mexico)........... ey 5 sins one a sin wes AQTERRNNE Cs OO): 
Forearm 43-47.5; greatest length of skull 19-21.3 mm. 
Color light and dull (Mexico to Pamama).................... sinaloz (p. 89). 
Color dark and rich (Venezuela) . . pretiosus (p. 88). 
Greatest breadth across upper canines less than 5 mm. 
Greatest length of skull 18-18.6 mm. (currentium-group). 
Color with a decided tendency toward broccoli-brown and drab (Argentina). 
currentium (p. 89). 
Color a rich dark brown (Central America and northern South America) 


bondz (p. 89). 
Greatest length of skull 14.8-17.4 mm. 


Forearm 33-37 mm. (pygmzus-group). 
Braincase unusually inflated, its greatest width about 9 mm. (British 
i burnesi (p. 91). 
Braincase normal, its greatest width about 8 mm. 
General color a light brown usually much tinged with drab, espe- 
cially on underparts (Curacao, Peru, and Ecuador) 
pygmzus (p. 92). 
General color a clear brown rarely if ever distinctly tinged with drab. 
Upper parts very dark, usually something between burnt-umber 
and seal-brown (Panama) 
Upper parts not very dark, usually something between raw- 
umber and wood-brown (Cuba) tropidorhynchus (p. 92). 
Forearm 36-41 mm. (obscurus-group). 
Lower leg 19-21.6 mm.; greatest length of skull 15-16.4 mm. 
Molars averaging larger (Dominica, [Martinique], Trinidad, Vene- 
major (p. 90). 
Molars averaging smaller (St. Kitts, Nevis, Antigua, Montserrat). 
debilis (p. 90). 
Lower leg 20-23.8 mm.; greatest length of skull 16-17.4 mm. 
Lower leg usually more than 22.6 mm. (22-23.8 mm.) 
Rostrum normal (Porto Rico)................-...fortis (p. 89). 
Rostrum short and heavy. 
Molars large (Jamaica) fuliginosus (p. 90). 
Molars small (Santo Domingo) verrilli (p. 90). 
Lower leg usually less than 22.6 mm. (21-22.6 mm.) 
Underparts with a decided tinge of drab (Mexico). aztecus (p. 91). 
Underparts without decided tinge of drab. 
General color moderately dark, approaching raw-umber 
crassicaudatus (p. 91). 
General color very dark, burnt-umber or darker (Brazil, 
British Guiana, Barbados, St. Lucia). ..obscurus (p. 91). 
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First or rufus-group.—Largest members of the genus, with length of 
forearm ranging from 43 to 51 mm, greatest length of skull from 19 to 23 
mm; skull with highly developed sagittal crest, and with rostral breadth 
across canines 5 mm or more. 


MOLOSSUS RUFUS Geoffroy. 


1805. Molossus rufus Grorrroy, Ann. Mus. Hist. Nat., Paris, vol. 6, p. 155. 
(Cayenne.)! 

1805. Molossus castaneus Grorrroy, Ann. Mus. Hist. Nat., Paris, vol. 6, p. 155. 
(Paraguay. ) 

1823. Molossus ursinus Srix, Sim. et Vespert. Brasil Sp. Nov., p. 59. (Vicinity 
of Para, Brazil.) 

1827. Dysopes alecto TemmincK, Monogr. de Mamin., vol. 1, p. 231. (Interior of 
Brazil.) 

1844-46. Molossus myosuros Tscxup1, Fauna Peruana, Mamm, p. 83. (Peru.) 

1891. Molossus fluminensis Lataste, Ann. Mus. Civ. Stor. Nat., Genova, ser. 
2, vol. 10, p. 658. (Rio Janeiro, Brazil.) Name based on a normal speci- 
men of Molossus rufus whose characters differ in important details from 
those in Dobson’s faulty description. 























Size maximum for the genus; forearm in males 48.5-51 mm, in 
females 47-51; greatest length of skull in males 21.4-23, in females 
20.4-22; general color a reddish brown varying in different individuals 
from russet to mummy-brown, the blackish phase apparently unusual. 
Specimens examined from Cayenne, Peru (type of M. myosuros; 
forearm 48 mm), southern Brazil (Séo Paulo), and Paraguay (Sapucay 
and Villa Rica). 

MOLOSSUS NIGRICANS Miller. 
1902. Molossus nigricans Miter, Proc. Acad. Nat. Sci. Philadelphia, p. 395. 
September 12, 1902. (Acaponeta, Tepic, Mexico.) 

Like Molossus rufus but color usually a deep, blackish brown. 
Specimens examined from Tepic (Acaponeta), Vera Cruz (Catemaco 
and San Andres Tuxtla), and Yucatan (Chichen Itza and Yaxcash). 


MOLOSSUS PRETIOSUS Miller. 


1902. Molossus pretiosus Mitier, Proc. Acad. Nat. Sci. Philadelphia, p. 396. 
September 12, 1902. (La Guaira, Venezuela.) 

Size not so great as in Molossus rufus; forearm in males 44.5-47.5 
mm, in females 43.5-46; greatest length of skull in males 20.5-21.5, in 
females 19-20.7; general color a rich dark brown varying from a red- 
dish seal-brown almost to chestnut, the blackish phase not unusual. 
Specimens examined from La Guaira, Venezuela, and vicinity. 





1 Thomas (Ann. and Mag. Nat. Hist., ser. 7, vol. 8, p. 437, November, 1901) assumes that the animal 
originally came from Brazil, but Geoffroy expressly states (p. 154) that his species of Molossus, other than 
those known to Azara, were sent from “North America, Surinam, and chiefly from Cayenne.” A male 
from Cayenne and two males from ‘“‘ America,’’ which I examined in the Paris Museum in 1904 (the two 
without exact locality marked “‘type,’’ but the authenticity of this indication open to question) represent 
a large form like rufus (forearm in the two ‘‘types’”’ 49 and50mm). Further material from French Guiana 
is needed to show whether Molossus rufus and the Paraguayan M. castancus are distinct. 
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MOLOSSUS SINALOZ Allen. 


1906. Molossus sinalow Auten, Bull. Amer. Mus. Nat. Hist., vol. 22, p. 236. 
July 25, 1906. (Escuinapa, Sinaloa, Mexico.) 


Like Molossus pretiosus but color a dark brownish drab. Speci- 
mens examined from Sinaloa (Escuinapa), Yucatan (Yaxcash), 
Honduras (Chamalicon), Nicaragua (Graytown), and Panama (Punta 
de Pefia). 


Second or currentium-group.—Size less than in the rufus-group; fore- 
arm ranging from 39 to 42 mm, greatest length of skull from 18 to 18.6 
mm; rostral breadth across canines slightly less than 5 mm. 


MOLOSSUS CURRENTIUM (Thomas). 


1901. Molossus obscurus currentium Tuomas, Ann. and Mag. Nat. Hist., ser. 7, 
vol. 8, p. 438. November, 1901. (Goya, Corrientes, Argentina.) 


Size less than in the members of the rufus-group; greatest length of 
skull, 18-18.6 mm.; greatest breadth across upper canines less than 
5 mm.; general color a dark brownish drab. Specimens examined 
from Argentina (Goya) and Brazil (Manaos and Obydos). 


MOLOSSUS BONDE Allen. 


1904. Molossus bonde A.LEN, Bull. Amer. Mus. Nat. Hist., vol. 20, p. 228. 
June 29, 1904. (Bonda, Santa Marta, Colombia.) 


Like Molossus currentium but color very dark, approaching the 
seal-brown of Ridgway. Specimens examined from Nicaragua (Grey- 
town) and Panama (Chorrera, Am. Mus. Nat. Hist.). 


Third or obscurus-group.—Length of forearm usually less than in the 
members of the currentium-group but seldom falling below 37 mm. 
(36-41 mm.) ; skull constantly smaller (greatest length, 15-17.4 mm.). 


MOLOSSUS FORTIS, new species. 


Type.—Adult male (in alcohol). Cat. No. 102319, U. S. National 
Museum. Collected at Luquillo, Porto Rico, March 5, 1900, by L. 
Stejneger and C. W. Richmond. 

Size maximum for members of the obscurus-group; lower leg and 
foot usually more than 22.6 mm. (22-23.8 mm.); skull and teeth 
normal. Measurements of type: head and body, 66 mm.; tail, 37.5; 
tibia and foot, 23; forearm, 40; third digit, 81; fifth digit, 43; great- 
est length of skull, 17.5; condylobasal length, 16.0; breadth of brain- 
case, 8.9; mandible, 12.2; maxillary toothrow exclusive of incisors, 
6.6; mandibular toothrow exclusive of incisors, 7.2. Confined to 
Porto Rico. 
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MOLOSSUS FULIGINOSUS Gray. 





1838. Molossus fuliginosus Gray, Mag. Zool. and Bot., vol. 2, p. 501. February, 
1838. (Jamaica. See Dobson, Catal. Chiropt. Brit. Mus., p. 413, 1878.) 






























Like Molossus fortis from Porto Rico, but rostral portion of skull 
obviously shortened; teeth normal. Confined to Jamaica. 


MOLOSSUS VERRILLI Allen. 


1908. Molossus verrilli ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 24, p.581. Sep- 
tember 11, 1908. (Samana, Santo Domingo.) 


Agreeing with Molossus fuliginosus in general characters and in 
form of rostrum, but molars decidedly reduced in size. Confined to 
Santo Domingo; type specimen examined. 


MOLOSSUS MAJOR (Kerr). 





1792. V[espertilio] mol[ossus] major Kerr, Anim. Kingd., p. 97. Based on 
Schreber’s plate 59, lower figure (=Buffon, vol. 10, pl. 19, fig. 2). Mar- 
tinique. 

1792. V[espertilio] mol[ossus] minor Kerr, Anim. Kingd., p. 97. Based on 
Schreber’s plate 59, upper figure (= Buffon, vol. 10, pl. 19, fig. 1). Probably 
from Martinique. 

1805. Molossus longicaudatus Grorrroy, Ann. Mus. Hist. Nat., Paris, vol. 6, 
p. 155. Based on the specimen represented by Buffon, vol. 10, pl. 19, fig. 2. 
(Martinique. ) 

1805. Molossus fusciventer Gzorrroy, Ann. Mus. Hist. Nat., Paris, vol. 6, p. 155. 
Based on Buffon, vol. 10, pl. 19, fig. 1. (Probably from Martinique). 


Smaller than Molossus obscurus and its immediate allies crassi- 
caudatus and aztecus, lower leg and foot usually less than 21 mm. 


(19-21.6 mm.); teeth normal. Specimens examined from Dominica, 
Trinidad, and Venezuela (Macuto). 


MOLOSSUS DEBILIS, new species. 





Type.—Adult female (in alcohol) Cat. No. 110935, U. S. National 
Museum. Collected on St. Kitts, Lesser Antilles, in 1901, by W. H. 
Alexander. 

Like Molossus major but crown area of molars decidedly reduced. 
Measurements of type: head and body, 56.6 mm.; tail, 36; tibia and 
foot, 20.4; forearm, 38; third digit, 74; fifth digit, 42; greatest length 
of skull, 15.4; condylobasal length, 14.0; breadth of braincase, 8.2; 
mandible, 10.6; maxillary toothrow exclusive of incisors, 5.4; man- 
dibular toothrow exclusive of incisors, 5.0. Specimens examined 
from St. Kitts, Nevis, Antigua, and Montserrat. 
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MOLOSSUS OBSCURUS Geoffroy. 


1805. Molossus obscurus Georrroy, Ann. Mus. Hist. Nat., Paris, vol. 6, p. 155. 
Surinam (name definitely applied to specimens from Surinam, one of the 
localities mentioned by Geoffroy, by Temminck, Monogr. de Mamm., vol. 1, 
1826, p. 236-237). 

1820. Molossus acuticaudatus Desmarest, Mammalogie, p. 116. (Brazil.) 

1826. Dysopes velor Temminck, Monogr. de Mamm., vol. 1, p. 234. (Brazil.) 
1850. Dysopes olivaceofuscus WaaNer, Abh. Math.-Phys. Classe, k. bayer. Akad. 
Wissensch., Miinchen, vol. 5, p. 202. (Cuyaba, Matto Grosso, Brazil.) 
1850. Di{ysopes] amplericaudus Waeaner, Abh. Math.-Phys. Classe, k. bayer. 

Akad. Wissensch., Miinchen, vol. 5, p. 202. (Caicara, Matto Grosso, Brazil.) 


Size less than in the large Antillean species; lower leg and foot 
usually less than 22.6 mm. (21-22.6 mm.; general color a rich brown 
at least as dark as the burnt-umber of Ridgway. Specimens exam- 
ined from eastern Peru (Perené, Dept. of Junin), Brazil (Bahia, 
Marajo, Para?, San Paulo, Santarem), British Guiana (Berbice), 
and the islands of Barbados and St. Lucia. 


MOLOSSUS CRASSICAUDATUS Geuffro 


1805. Molossus crassicaudatus Georrroy, Aun. Mus. Hist. Nat., Paris, vol. 6, 
p. 156. (Paraguay). 


Like Molossus obscurus but color not so dark (usually approaching 
the raw-umber of Ridgway). Specimens examined from Paraguay 


(Tacuaral and Villa Rica). 


MOLOSSUS AZTECUS Saussure. 


1860. M[olossus] aztecus Saussure, Revue et magasin de zoologie, ser. 2, vol. 12, 
p. 283, July, 1860. (Amecameca, Mexico.) 


Like Molossus crassicaudatus but underparts with a decided tinge 
of drab. Specimens examined from Chiapas (Huehuetan). 


Fourth or pygmeus-group.—Smallest members of the genus, with 
length of forearm ranging from 33 to 37 mm. 


MOLOSSUS BURNESI Thomas. 


1905. Molossus burnesi Tuomas, Ann. and Mag. Nat. Hist., ser. 7, vol. 15, p. 584. 
June, 1905. (Cayenne, French Guiana.) 


According to the description this species differs from all other 
known members of the genus in the unusual inflation of the braincase; 
greatest length of skull 16.2 mm., breadth of braincase 8.9. (In 
other forms with skull of same length the breadth of braincase is 
about 8 mm.) Known from the type only; no specimens seen. 
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MOLOSSUS PYGMZEUS Miller. 


1900. Molossus pygmzus Mier, Proc. Biol. Soc. Washington, vol. 13, p. 162. 
October 31, 1900. (Willemstad, Curacao.) 

Color a light brown, the general effect usually ranging between the 
drab and hair-brown of Ridgway, some trace of drab always present, 
at least on underparts. Skull normal. Specimens examined from 
Curacao, Equador (Guayaquil, Santa Rosa), and northwestern 
Peru (Piura). 

MOLOSSUS COIBENSIS Allen. 


1904. Molossus coibensis ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 20, p. 227. 
June 29, 1904. (Coiba Island, Panama.) 


Like Molossus pygmezus Miller, but color very dark, usually rang- 
ing between the burnt-umber and seal-brown of Ridgway. Speci- 


mens examined from the following localities in Panama: Ancon, 
Chorrera, Culebra, Paraiso, San Pablo, and Tabernilla. 


MOLOSSUS TROPIDORHYNCHUS Gray. 


1839. Molossus tropidorhynchus Gray, Ann. Nat. Hist., vol. 4, p.6. September, 
1839. (Cuba.) 
Like Molossus pygmxus and M. coibensis, but color a light brown 
usually ranging between the raw-umber and wood-brown of Ridg- 
way, and with no evident trace of drab. Confined to Cuba. 





PRELIMINARY REPORT ON A RECENTLY DISCOVERED 
PLEISTOCENE CAVE DEPOSIT NEAR CUMBERLAND, 
MARYLAND. 


By James WiuiAMs GDDLEY, 
Assistant Curator of Fossil Mammals, United States National Museum. 


INTRODUCTION. 


The recent fortunate discovery of Pleistocene mammal remains in 
cave deposits near Cumberland, Maryland, adds one more to the 
rather limited number of such occurrences and promises to be of 
great importance in working out the comparatively little known 
Pleistocene mammalian life of the eastern United States. It may 
also aid in the proper correlation of these and similar deposits of 
the East with the better known Pleistocene beds of other parts of the 
country. 

The preliminary investigation of the Cumberland Cave deposit 
made last October produced most encouraging results. Over 100 
specimens were secured, consisting principally of jaws and jaw frag- 
ments, which represent 22 recognizable genera, including one genus 
now exclusively African, and at least 29 species, most of which are 
apparently extinct, or are now living inremote localities. The work of 
exploration again taken up by the writer in May of the present year 
has already added several other forms to the list, and is yielding 
better material of many of the forms represented in the collection 
of last autumn. This material will be published with the final results 
and conclusions at a later date when the exploration is completed. 

The location of this important find is at the bottom of a deep cut 
of the Western Maryland Railway where it passes through the north 
end of a spur or ridge of limestone near the little village of Corrigans- 
ville, at the mouth of Cash Valley, about 4 miles northwest of Cum- 
berland. The ledge is here upturned at an angle of about 90°, the 
roadway cutting it nearly at right angles, and the excavation is 
about 100 feet deep at the point where the fossil-bearing deposits 
were exposed. When first observed the workmen naturally regarded 
the bones as those of animals now living in the neighborhood, and 
beyond exciting their curiosity at finding them buried in the rocks 
and débris of a small cavern at so great a depth, no particular interest 
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was aroused. I was told that quantities of the material were 
destroyed by the steam shovel and dynamite in making the excava- 
tion, while many specimens were picked up by the workmen and 
others and carried away as curiosities. After the cut had been com- 
pleted the locality was visited by Mr. Raymond Armbruster, of Cum- 
berland, Maryland, and Mr. George Roeder, of Swetnan, Virginia, who, 
obtaining a few specimens from the still undisturbed deposits out- 
cropping at the side of the excavation, recognized the possible 
scientific value of the material and reported it to the United States 
National Museum. The credit of the discovery therefore belongs 
entirely to these gentlemen, and especial praise is due to Mr. 
Armbruster for the subsequent interest and for the assistance he has 
given in securing this material for science. It seems appropriate in 
this connection to express my obligation to these gentlemen and also 
to Mr. G. H. Friend, principal assistant engineer in charge of the 
Cumberland division of the Western Maryland Railway, and Mr. 
Martin Gallagher, industrial commissioner, for their interest in the 
work and their assurance of hearty cooperation in continuing the 
investigation of the still unexplored deposits. Thanks are also due 
Mr. G. C. Hendrickson, of Cumberland, for placing at my disposal a 


portion of a skull taken from the railroad cut, representing an extinct 
species of the dog family. 








































GEOLOGIC HISTORY AND AGE OF DEPOSITS. 





The upturned ledge of rock in which the cave deposits occur repre- 
sents the lower Helderbergian division of the Devonian. It forms a 
segment of the much eroded west wing of a great anteclinal fold having 
a nearly north and south axis. The total thickness of the formation 
at this place is about 900 feet, but the cave chamber containing the 
fossil bones and other caverns in the immediate vicinity seem to be 
confined to a single stratum not more than 20 feet thick. The 
small size and peculiar disposition of the caverns in a single plane 
suggest a true fissure cave, although it can not properly be so called. 
The cause for this resemblance is probably due to the upturned con- 
dition of the strata which brings the bedding plane and hence the 
line of cleavage to a nearly perpendicular position. This has for 
ages given free access to the corrosive action of the surface waters 
along the line of strike which easily following the lines of cleavage of 
the rocks, would spread downward to great depths and laterally only 
along the line of outcrop, without forming caverns of any great size. 


PROBABLE MANNER OF ENTOMBMENT. 





In making the railway cut, several small chambers at higher levels 
than the one containing the bones were encountered, and before the 
work of excavation began there was said to have been an opening to 
the surface on the crest of the hill directly above the middle of the 
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present roadbed. This opening so nearly overhead probably at one 
time served as a trap through which were introduced the animals 
whose remains are now in the deposits of the bone cavern. There 
are other openings along the line of outcrop of the ledge, one of them 
at about the same level with the bone-bearing deposits, appearing at 
the north end of the ridge where it slopes abruptly down into the 
Wills Creek Valley. These openings may or may not have communi- 
cated at one time with the caverns intersected by the railroad cut, 
but probably had nothing to do with the accumulation of material 
in the latter. 

From Brown’s ' account of the Conard Fissure, it would seem that 
the conditions governing the accumulation of material in the Cumber- 
land Cave were quite similar. The bones for the most part are much 
broken, yet show no signs of being water worn. They are found 
scattered fairly uniformly throughout the entire mass of unstratified 
accumulations which consist entirely of cave clays and breccias, 
unevenly hardened and more or less cemented together by stalactitic 
materials. There is an almost entire absence of admixture of sand 
or gravel, or in fact anything that would suggest the possible aid of 
stream currents in sorting or placing the material during the process 
of accumulation. It seems probable therefore that this little fossil- 
bearing pocket represents the accumulation of a great number of 
years in which the conditions were such that animals, both large and 
small, sometimes by accident, sometimes by being dragged there 
by carnivores, occasionally became entrapped in the upper cham- 
bers of the cave. Thus carcasses of the larger animals were proba- 
bly caught and held in crevices not far beneath the surface of the 
ground and remained there until the bones were sufficiently macerated 
to allow them to fall apart by their own weight, when the separated 
bones would work their way by gravity to lower and lower levels until 
they finally came to rest at the bottom of the cavern then a hundred 
feet or more below the surface of the ground. The broken and scat- 
tered condition of the bones found in the deposits would be accounted 
for in this way. 

The mammals represented in the collection are undoubtedly 
Pleistocene and probably pre-Wisconsin in age; a more exact geo- 
logical horizon of the deposits, however, can not at present be 
determined. From this preliminary study they appear to be about 
the equivalent of the Port Kennedy cave deposits, the fauna of 
which was described by Cope? and is now regarded as early Pleisto- 
cene. The Cumberland Cave fauna may represent a somewhat later 
phase. But this supposition can be verified or disproven only by a 
careful comparison of the material with that from Port Kennedy 
and other localities. 


1 Memoirs Amer. Mus. Nat. Hist., vol. 9, pt. 4, 1907, pp. 163. 
2 Journ. Acad. Nat. Sci. Phils., vol. 11, 1899, pp. 194-267. 
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LIST OF FAUNA REPRESENTED. 
Equus sp. 
Tapirus cf. haysti (%) Leidy. 
Taurotragus americanus Gidley. 
Platygonus cf. vetus ? Leidy. 
Ursus (Euarctos) cf. americanus ? Pallas. 
Ursus (Euarctos) vitabilis, new species. 
Canis armbrusteri, new species. 
Canis sp. 
Vulpes (%) sp. 
Mustela cf. vison Schreber. 
Lepus americanus ? Erxleben. 
Lepus sp. 
Ochotora cf. princeps. 
Synaptomys sp. 
S. ( Myctomys) cf. borealis (Richardson). 
Microtus cf. chrotorrhinus Miller. 
Microtus sp. 
Neotoma sp. 
Napxozapus sp. probably new. 
Peromyscus cf. leucopus (Rafinesque). 
Erethizon, two new species. 
Marmota cf. monaz Linneus. 
Sciuropterus cf. alpinus Richardson. 
Sciurus hudsonicus Erxleben. 
Myotis, new species (%). 
Vespertilio grandis Brown. 
Vespertilio sp. 
Blarina cf. brevicauda (Say). 


DESCRIPTION OF NEW SPECIES AND NOTES ON CANIDS. 


CARNIVORA. 
Genus URSUS (EUARCTOS) Gray. 


This subgenus is represented by at least two species, as shown by 
many specimens consisting of foot and limb bones, and a few upper 
and lower jaw portions containing teeth. At least one of these forms 
is new and is described below. 


URSUS (EUARCTOS) VITABILIS, new species. 


Type.—Lower jaws, nearly complete, lacking incisors (Cat. No. 
7665, U. S. Nat. Mus.), see figs. 1, la, p. 97. 

Description.—About the size of U. (Euarctos) americanus, but differs 
from that species in (1) comparatively larger canines; (2) wider space 
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between the anterior cheek-teeth, combined with a less wide branching 
of the horizontal rami in general; (3) a relatively larger symphysis, 
which is more sharply constricted and more flattened laterally behind 
the canines; and (4) longer diastema 
between canines and cheek-teeth. 
A second specimen, a portion of the 
right maxillary (Cat. No. 7664, U.S. 
Nat. Mus.), is probably referable to this 
species. It contains the two molars, 
which do not differ materially, except 
in their somewhat smaller size, from the 
corresponding ones of U. americanus. 


Fic. 1.—Ursvus (EUARCTOS) VITABILIS. TYPE-SPECIMEN. OUTER VIEW OF RIGHT LOWER JAW, 2-3 NAT, 
SIZE. a. SUPERIOR VIEW, NAT. SIZE. 


95278°—Proc.N.M.vol.46—13——7 





PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 46. 


Genus CANIS. 


There are at least two carnivors represented in the collections which 
are referable to Canis as that genus is at present understood. One 
species is here described. 


CANIS ARMBRUSTERI,' new species. 


Type.—Portion of a left lower jaw (Cat. No. 7662, U.S. Nat. Mus.), 
containing three teeth, p, to m,. (See figs. 2, 2a.) 

Paratypes.—Portion of a right lower jaw (Cat. No. 7661, U.S. Nat. 
Mus.) containing four teeth, p, to m, (see figs. 3, 3a), and the alveoli 
for p,, and the canine; and portions of the right and left lower jaws 


Fic. 2.—CANIS ARMBRUSTERI, TYPE-SPECIMEN, PORTION OF LEFT LOWER JAW. 2. OUTER VIEW, 2-3 NAT. 
SIZE. a. SUPERIOR VIEW, NAT. SIZE. 


of another individual (Cat. No. 7482, U. S. Nat. Mus.), containing 
teeth (see figs. 5, 5a), which include the carnassials of both sides, 
and m, and the posterior half of p, of the left side. 
Description.—Size slightly less than that of C. occidentalis, as that 
species has been defined by Miller,? but the tooth characters indicate 
an animal quite distinct from any of the true wolves. Its principal 
differences are seen in the greater relative depth of jaw, smaller canine, 
more simple p, and p,, the presence of a posterior basal tubercle on 
p,, and in the relatively larger heel of the carnassial. The paraconid 
1 This species is named in honor of Mr. Raymond Armbruster, through whose efforts the Cumberland 


Cave deposits were first brought to scientific notice. 
3 Smiths. Misc. Coll., vol. 59, No. 15, 1912, p. 2, 
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also is less expanded at base, with more perpendicular anterior face. 
The metaconid is larger and higher placed, while the protoconid is 
less broad and full, as seen from the inner side. The carnassials as a 
whole suggest those of the jackal, fox, or coyote rather than those of 
the wolf. The anterior functional premolars are relatively small and 
have no accessory tubercles, while p, is fully as heavy and robust as 
in the wolves and carries, besides the usual secondary cusp, an extra 
posterior basal cusp in addition to the cingulum, as in the jackals and 
coyotes. In the wolves and dogs (see figs. 4, 4a) p, has but one 
secondary cusp and a cingulum heel, but p, and p, usually have a well- 
developed posterior secondary cusp. 


Fic. 3.—CANIS ARMBRUSTERI. CAT. NO. 7661, PORTION OF RIGHT LOWER JAW. OUTER VIEW, 
SIZE. a, SUPERIOR VIEW, NAT. SIZE. 


ADDITIONAL NOTES ON THE LOWER TEETH OF THE CANIDS. 


The carnassials in the canids, except within the narrow limits of 
individual variation, are very constant in character and present 
certain modifications which for the most part readily determine the 
group to which they belong. These, taken together with the com- 
bined characters of the other teeth, are clearly diagnostic, not only of 
the various larger groups of the family, but even of groups now 
included in the genus Canis. Thus in the true wolves and domestic 
dogs the heel of the lower carnassial is short (being less than one- 
fourth the total length of the crown) and is narrower than the 
talonid; the paracoid is relatively large, with antero-posteriorly 
lengthened base, so that the anterior face slopes backward at a con- 
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Fies. 4-8.—LOWER FOURTH PREMOLARS AND CARNASSIALS OF CANIDS. ALL NATURAL SIZE. 4, 44, 
CANIS OCCIDENTALIS, CAT. NO. 1006,U.8S.N.M. 5, 5a, CANIS ARMBRUSTERI, CAT. NO. 7482, U.S.N.M. 6,64, 
CANIS (LYSCISCUS ) LATRANS, CAT. NO. 3618, U.8.N.M. 7, 7a, CANIS AUREUS, CAT. NO. 181500, U.S.N.M. 
8, 8a, VULPES, CAT. NO. 7183, U.S.N.M. 
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siderable angle; the body, or column, of the protocoid is full and 
rounded, and the metacoid is greatly reduced, appearing in the living 
species as a small tubercle on the inner posterior angle of the proto- 
coid near its base (see fig. 4). Similar and fully as important 
differences are observed in the upper carnassial. The character of 
the premolars have been stated above, page 98. 

The constancy of these characters seems to mark the wolves and 
dogs as closely related members of a natural group, and tends to 
support the belief held by many, and recently especially expressed 
by Miller,’ that all the domestic breeds of dogs were originally derived 
from some species of true wolf, and not from the jackal as has been 
held by some other authorities. 

The subgeneric distinction of the coyotes (Lyciscus) is well sub- 
stantiated by their tooth characters (see figs. 6,6a). The teeth in 
this group are all relatively narrower and less robust than in the 
wolves, while the carnassial has more the general proportions of 
those of the jackal or fox (see figs. 7,8). Thus the heel is less reduced, 
with the two principal cusps more trenchant and more nearly sub- 
equal; the metaconid is more prominent; the paraconid shorter; 
and the bodies or columns of the paraconid and protoconid are less 
full and rounded, leaving the cutting blades of the trigonid much 
sharper. The p, has two posterior tubercles and a posterior basal 
cingulum, and p, is usually simple. 

Both p, and p, are usually simple in the jackals while the crowns 
of all the premolars are relatively higher and shorter than are those 
of the coyotes. 

The foxes differ from the other canids in having relatively lower 
crowned, smaller carnassials as well as in the greater relative length 
of the canine, as pointed out by Miller.’ 

In Cuon and Lycaon the lower carnassials have a completely 
single-cusped, trenchant heel, which distinguishes them from all the 
other living canids. There are differences likewise in the upper 
carnassials and other teeth, especially the molars, which separate 
this group from Canis and seem to ally it to some of the extinct 
forms of the late Oligocene, of the Temnocyon, or Hyzxnocyon type. 

Some of the characters mentioned above have been recognized 
and used by various investigators, but others of seemingly equal 
importance seem to have been overlooked. 

Herewith is a list of the principal characters of the lower teeth 
which seem to be diagnostic for some of the groups of living canids.* 
Canis armbrusteri is also included. 





1 Catalogue of Mammals of Western Europe, 1912, p. 313. 

2 Idem, p. 326. 

* This is not a complete classification and is only given to show some of the more important tooth char- 
acters, especially of the carnassials. The South American fox-like dogs are not included here. 
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a’. Lower carnassials with trenchant heel. Cuon, Lycaon. 
a*. Lower carnassial with heel more or less basin-shaped with two prominent cusps. 
b'. Heel of carnassial reduced, narrower than trigonid, length contained in total 
length of tooth about four times; main cusps of carnassial heel, and an- 
terior pair of m, as well, very unequal in size. 

c'. Protoconid and paraconid of carnassial very large and full, subconic to 
summit. Premolars robust, with but one posterior tubercle each on 
Ps» Ps and usually on p,. Each premolar has besides a posterior basal 
shelf formed by the cingulum. Canis (wolves and domestic dogs). 

c?. Anterior premolars greatly reduced. Epicyon (extinct), 

6?. Heel of carnassial less reduced, about equaling triconid in width, length of 
heel contained in total length of tooth three and one-half times or less. 
Protoconid and paraconid of carnassial less full and more bladelike. 
Innercusps of carnassial heel and anterior pair of m, relatively larger, 
sometimes almost subequal with the opposing outer cusps. 

c'. Molars and premolars relatively narrow or compressed, p, with two pos- 
terior tubercles and basal cingulum, p, and usually p, with a single 
posterior tubercle. Canines large, but relatively longer than in the 
wolves. Canis (Lysciscus) (coyotes), 

c?. Premolars relatively shorter as in the wolves but with higher more pointed 
cusps. P, with two posterior tubercles and a cingulum as in the coyotes, 
but with no posterior tubercles on the other premolars. 

Canis aureus, etc. (jackals). 

c*. Carnassials proportionally small with relatively lower crowns, p, with one 

posterior tubercle and a posterior basal cingulum cusp, p, and p, 
with posterior tubercles obsolete or wanting. 

d'. Tooth cusps prominent, trenchant; heels of premolars short. 

Vulpes (red fox). 

d’. Tooth cusps less prominent; heel of carnassial broad with posterior 

inner tubercle (entoconid) small; heels of premolars long. 
Alopex (Arctic fox). 

c*. Carnassial moderately robust with short paraconid, and long, broad heel; 
premolars relatively long, low and simple, except p,, which has two 
well-defined posterior tubercles and a posterior basal cingulum; canine 
and anterior premolars relatively small, jaw of great relative depth in 
region of carnassial. Canis armbrusteri (extinct). 


In the new species from the Cumberland Cave, C. armbrusteri, the 
general form of the carnassial is more like that of the coyote and 
jackal, and in the heavy three-cusped p, combined with the relatively 
small, simple, single-cusped p, and p, and small canine it resembles 
the jackal despite its much greater size. The relatively deeper jaw 
and broader more basinlike heel of the carnassial would, however, 
scarcely warrant considering it a member of that group. It prob- 


ably represents an extinct group of dogs which when better known 
may be referred to a new genus. 





NEW MOTH-FLIES (PSYCHODID2) BRED FROM BROME- 
LIACEZ AND OTHER PLANTS. 


By Freperick KNaB, 
Custodian of Diptera, United States National Museum. 


While on an entomological investigation in southern Mexico the 
writer gave some attention to the inhabitants of the epiphytic Brome- 
liacess, which are so characteristic a feature of our American tropics. 
Dipterous larve were present in the water at the leaf bases of the 
plants in considerable numbers and variety, and among them those 
of Psychodidw. These psychodid larve were dark in color and had 
a rather long breathing tube, by which they suspended themselves 
from the surface film in the manner of culicid larve. Their move- 
ments were slow, and when disturbed they sank to the bottom. The 
pup are free swimming, like those of Culicids, but not very active. 
The larve proved difficult to rear, but several were brought through 
to imago. Correspondence with Dr. J. H. Pazos, of Cuba, and Mr. 
A. H. Jennings, then in Panama, brought about the rearing of addi- 
tional species by these gentlemen. The species all proved to be 
unknown, as was to be expected, and are described herewith. No 
doubt other species peculiar to the water of Bromeliace exist, and 
still others in similar habitats; in fact, one from a plant of another 
family is included in the following. 

In the descriptions 1 have used the generic name Psychoda in the 
broadest sense, fully realizing that the species are not typical. It 
would have been easy to create new genera for them, but | prefer to 
await a more complete elucidation of the group. I can only indorse 
the remarks of Mr. Brunetti on this subject.'' In the terminology of 
the wing venation I have adopted that of this author as logical and 
the most convenient. The scale vestiture of the body and wings, in 
the forms here described, is long and hairlike, and by most authors 
would be termed hairs. : 


PSYCHODA AMPLIPENNA, new species. 


Male.—Dark, densely clothed with long black vestiture; antenne 
pale; wings marked with white. Antenne long, nearly as long as 
the body, pale, the nodes globose, brownish luteous, with dense whorls 


! Fauna of British India, Diptera Nematocera, 1912, p. 198. 
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of short coarse silky white hairs. Palpi rather long, about half as 
long as the antennex, clothed with outstanding black scales. Occiput, 
thorax, and abdomen densely clothed with long, erect, hairlike black 
scales with white apices, giving the insect a moldy appearance. 
Wings grayish hyaline, ovate-lanceolate, less than twice as long as 
broad, the tip at third vein bluntly rounded; upper branch of second 
vein forked well toward base of wing; vestiture black, very heavy 
on the costa, the fringe at apex, from uppermost branch of second to 
fourth vein, pale fuscous; an ill-defined broad crescentic fascia, formed 
of white scales, extending nearly across disk just beyond middle of 
wing, the black vestiture before and beyond it slightly heavier; some 
erect white scales along the veins on basal half of wing; apices of 
marginal, submarginal, posterior, and anal cells each with a broad 
white spot formed by the shorter and sparser scaling at these points 
and not by white scales; fringe ample, unicolorous. Halteres with 
white stem and dark knob. Legs black scaled, the tips of last tarsal 
joints yellowish white. 

Length.—Body about 1.5 mm.; wing 2 mm. 

Locality.—San Antonio de los Bafios, Cuba (J. H. Pazos); three 
specimens bred from larve in water at leaf bases of epiphytic 
bromeliads. 

Type.—Cat. No. 15933, U.S.N.M. 


PSYCHODA FUMATA, new species. 


Male.—Thoracic integument pale yellowish, the body and legs more 
or less darkened; vestiture of thorax dirty whitish, that of body 
wings, and legs dark with silky luster. Antenne long, blackish, the 
shaft very slender, the nodes large, well separated, bearing dense but 
short whorls of coarse whitish hairs. Palpi long, about half as long 
as the antenne, clothed with grayish scales. Mesonotum clothed with 
dull whitish hair like scales, erect and very long and forming irregular 
tufts along lateral margins, behind and along median line; posteriorly 
some of the long scales show infuscation toward their apices. Abdo- 
men clothed with dusky scales. Wings grayish hyaline, broadly lance- 
olate, about twice as long as broad, coming to a point at third vein; 
auxiliary vein well developed, reaching to apical third of wing; upper 
branch of second vein forked beyond middle of wing; seventh vein 
well developed; vestiture dull brown and black, unspotted; costa 
densely clothed with long hairlike black scales; scales of veins dusky 
brown, uniformly distributed; fringe ample, dusky with fuscous luster, 
at apex becoming black like the costa. Halteres pale, with black 
knobs. Legs blackish, unmarked, the scales with gray luster. 
Length.—Body about 2 mm.; wing 2.5 mm. 
Locality.—Cérdoba, Mexico, March, 1908 (F. Knab). 
Type.—Cat. No. 15934, U.S.N.M. 
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Three specimens bred from larvee in the water at the leafbases of 
epiphytic bromeliads. Larve were found in different plants on dif- 
ferent occasions, but proved difficult to rear. The forking of the 
upper branch of the second vein beyond the middle of the wing, as it 
occurs in this species, has been supposed to be a characteristic peculiar 
to the subfamily Phlebotomine; but the presence of a well-developed 
long seventh vein clearly places it in the Psychodine. 








PSYCHODA TRICOLOR, new species. 


‘emale.—Black, variegated with white and ocherous yellow. An- 
tenns long, slender, pale, the nodes elongate and rather small, with 
dense whorls of coarse silky white hairs. Palpi stout, rather long, 
less than half as long as the antenne, densely clothed with shaggy 
black scales. Thorax brownish luteous; dorsum clothed in front with 
erect brownish white scales, posteriorly with black ones, the two 
intermingling toward the middle, a few white-tipped scales posteriorly. 
Abdomen densely clothed with long erect black scales, some yellow 
scales forming tufts on anal appendages. Wings pale grayish hyaline, 
broadly lanceolate, over twice as long as wide, coming to a rather 
sharp point at apex of third vein; upper branch of second vein forked 
before middle of wing; vestiture black with white marginal spots; 
fringe broadly golden before apex on both outer and inner margins, 
the extreme tip black; costal vestiture dense, black from base to 
uppermost branch of second vein and involving two small white 
patches; fringe on inner margin very long, black from base to fourth 
vein; longitudinal veins with the black scales denser at extreme 
apices, producing the effect of black spots, just before them some long 
white scales which project in such a way as to give the effect of white 
marginal spots on the cells. Legs with shaggy black scales; knees 
silvery white scaled; some of the tarsal joints with narrow white rings. 

Length.—Body about 2.5 mm.; wing 2.7 mm. 

Locality.—Coscajar River, Panama, February, 1909 (A. H. Jen- 
nings). Three specimens bred from larve in water at leaf bases of 
epiphytic bromeliads. 

Type.—Cat. No. 15935, U.S.N.M. 

A very similar species has been bred from larve in the liquid held 
by the flower bracts of Calathea discolor. On account of the simi- 
larity of appearance and of habits it is best described here. 






























PSYCHODA INCOMPLETA, new species. 


Male.—Black, variegated with white, similarly marked to P. tri- 
color. Antenne long, dark, the nodes globose, piceous, the stems 
slender, brownish; hairs of whorls long and rather dense, blackish. 
Occiput, thorax, and abdomen densely clothed with long erect sooty 
scales. Wings pale grayish hyaline, broadly lanceolate, over twice 
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as long as wide, coming to a rather sharp point at apex of third vein; 
upper branch of second vein forked before middle of wing; vestiture 
black, with white marginal spots; fringe black, with two white patches 
near apex of wing, one on outer margin between upper forks of 
second, the other on inner margin between forks of fourth vein; a 
series of marginal whitish spots between the veins, produced by 
white scales projecting from the veins, absent on the cells between 
second and fifth veins. Legs with shaggy black scales, without 
white knee-spots, but with white rings on some of the tarsal joints. 

Length.—Body about 2 mm.; wing 2.5 mm. 

Locality.—Tabernilla, Canal Zone, Panama, April, 1909 (A. -H. 
Jennings). Three specimens. 

Type.—Cat. No. 15936, U.S.N.M. 

Bred from larvee found in fluid held by the flower bracts of Calathea 
discolor Meyer. ‘The liquid in these flower bracts is dark and thick, 
produced partly by a mucilaginous secretion of the plant itself. 





NEW MOLLUSKS FROM THE BAHAMA ISLANDS. 


By Pau. Barrscu 
Assistant Curator, Division of Mollusks, United States National Museum. 


Some time ago the United States National Museum received from 
Mr. G. W. Pepper, of Providence, Rhode Island, a collection of 
Bahama land mollusks for determination. Among these shells are 
several forms which are sufficiently distinct from those heretofore 
known from these islands to merit recognition. I have therefore 
prepared the following descriptions and figures. 

Shortly after describing these shells, I had the pleasure of visiting 
the Bahamas myself, and was able to make large collections there, 
particularly on Andros Island, which is a collective term applied to a 
number of minor keys separated by tortuous channels of varying 
width and depth. Practically each key examined, no matter how 
small, providing it bears vegetation, excepting those in the Tongue 
of the Ocean, which are at times dashed over by waves, is inhabited 
by Cerions of the glans group. Sufficient differentiation has taken 
place on each key to enable one to distinguish the shells from the 
different keys. On some of the keys a series of swales separate an 
equal number of wooded elevations, each of which is occupied by a 
different race of these shells. The question naturally presents itself, 
to what extent are these forms constant? Do they represent stable 
races with fixed characters, or are they continually changing in 
form? It seems to me that our systematic treatment of this group 
will have to depend upon the answer to these questions, for it 
would be folly to waste time and paper in describing thousands of 
forms if they are not constant. If they are changing, the question 
still presents itself, do they pass through a definite cycle of changes ? 
Then the further question arises, are we dealing with a complex Men- 
delian problem? At all events it seems desirable to study the un- 
derlying factors responsible for the phenomena as they are repre- 
sented, and until such studies have been completed it would be more 
desirable to stop indiscriminate description of new species of Cerion. 

I have probably a hundred so-called species which I might de- 
scribe, of recent years’ collecting, as distinct as any that have received 
names in the past, which will wait for their designation until the 
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breeding experiments ‘I am now conducting on the Florida keys, 
under the auspices of the Department of Marine Biology of the 
Carnegie Institution of Washington, D. C., have been completed. 
The Cerion described in the present paper is as distinct as any of 
the described species. Were it part of my collecting I would retain 
the description until the breeding experiments have given a decision 
upon the desirability, yes, the necessity, of describing the thousands 
of races which will be found when exhaustive collecting will have 
been done in the Bahamas. However, since the present species has 
been distributed under the above name, it is best that it should have 
a definite status. For the other forms described, no apologies are 


necessary. 
CERION (STROPHIOPS) PEPPERI, new species. 


Plate 3, figs. 1, 3, 7-12. 


Shell cylindro-conic, moderately tapering at the apex, chocolate 
brown, crossed with slender, very retractive, somewhat irregular, 
whitish, axial mblets, between which appear finer lines of growth. 
Base rimate, crossed by the continuation of the axial ribs. Aper- 
ture small, with a white reflected peristome. Parietal wall pro- 
vided with a strong fold, which is a little to the right of the middle; 
the second fold is at the junction of the inner lip and parietal wall. 

This species was found common by Mr. G. W. Pepper, 2 miles 
south of Mastic Point, Andros Islands, Bahamas. The type, Cat. 
No. 250217, U.S.N.M., figure 10, has 12 whorls and measures: 
length, 31.0 mm., diameter, 9.0 mm. 

With the type lot are a number of smaller specimens which have a 
completed aperture, but a much lesser number of whorls, figures 9 
and 12. They agree in all characters with the species excepting 
size and number of whorls. One of these has nine whorls and meas- 
ures: length, 19.9 mm., diameter, 8.2 mm. Another having nine 
whorls measures: length, 19.0 mm., diameter 9.5 mm. 

Still another lot of specimens, of which I have seen three, figures 
1, 3, and 11, are intermediate in size between these two. These three 
have a second lip, starting from within the first peristome, building 
out a new growth and leaving the original reflected peristome as 
a broad varix. One of these has ten and one eight turns and 
measures; length 22.9 mm.; diameter 10.0 mm. It would seem as 
if these smaller specimens indicated a forced maturity owing prob- 
ably to the effects of a dry season and that with the return of favor- 
able conditions these three have started a new growth. 

Still two other specimens of this species have, probably owing 
to some injury, assumed a scalariform spire in the later whorls. 
These two, figures 7 and 8, were collected on a small unnamed key 
south of Mastic Point, Andros Islands, Bahamas. 





1 See Yearbook, Carnegie Institution, No. 11, pp. 129-131, and the second report in the next yearbook, 
not yet issued. 
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CCEPOLIS MAYNARDI ELEVATA, new subspecies. 
Plate 3, figs. 4-6. 


Shell similar to C. maynardi, but much more elevated, with the 
axial sculpture a little more strongly emphasized, the individual 
whorls are more inflated, the aperture is considerably shorter and 
tends toward a subcircular rather than an oval outline. Lip edged 
with pink internally. Color bands absent. 

Eight specimens of this species were collected by Mr. Pepper 
at Mastic Point, Andros Islands, Bahamas. Two of these, cotypes, 
are in the U. S. National Museum, Cat. No. 250221. These have five 
whorls and measure: Altitude, 9.8 mm., and 10.2 mm.; greatest 


diameter, 12.5 mm. and 13.1 mm., respectively. 


LEPTINARIA BAHAMENSIS, new species. 
Plate 3, fig. 2. 


Shell elongate-conic, yellowish white. Whorls seven, well rounded 
but not inflated, marked by very fine, slender, sinuous, axial threads. 
Sutures strongly constricted. Periphery of the last whorl well 
rounded. Base narrowly umbilicated. Aperture oval; posterior 
angle obtuse; half the outer lip, immediately below the summit, 
inbent and at the same time slightly protracted into a faint claw- 
like element; inner lip revolute, provided with a fold a little’ anterior 
to its middle. Parietal wall glazed with a thin callus. 

The type, Cat. No. 250220 U.S.N.M., was collected by Mr. G. W. 
Pepper at Mastic Point, Andros Islands, Bahamas. It measures: 
Length 7.1 mm.; diameter 3.7 mm. 


VARICELLA GRACILLIMA BAHAMENSIS, new subspecies. 
Plate 3, fig. 13. 


Shell similar to V. gracillima, but having the whorls less inflated, 
and scarcely at all shouldered at the summit, and the sutures much 
less constricted. The ribs also in the present form are very poorly 
developed and much more distantly spaced than in V. gracillima. 

The type, which has nine whorls, measures: Length 7.5 mm.; 
diameter 2.0 mm.; it and three specimens, Cat. No. 180661, U.S.N.M., 
were collected by Owen Bryant on Mangrove Cay, Andros Islands, 
Bahamas. Cat. No. 180660, U.S.N.M., contains six specimens, 
which are a little smaller in every way than the type lot, collected 
by the same gentleman under leaves and bushes on a hillside near 
Fort Charlotte, Nassau, New Providence. Still another specimen 
was determined for Mr. G.W. Pepper, collected on Andros Islands. 


EXPLANATION OF PLATE 3. 


Fies. 1, 3, 7-12. Cerion (Strophiops) peppers. 
4-6. Cepolis maynardi elevata. 
2. Leptinaria bahamensis. 
18. Varicella gracillima bahamensis. 
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NOTES ON THE ODONATA, OR DRAGONFLIES, OF BUMP- 
ING LAKE, WASHINGTON. 


By CLarence Hamitton KENNEDY. 
Of Sunnyside, Washington. 


The following paper is based on material obtained by the writer, 
on July 10 and 11, 1911, while collecting mussels for the United States 
Bureau of Fisheries. The specimens on which this paper is based 
are deposited in the United States National Museum. 

Bumping Lake of the Cascades, which is called Lake Tannum on 
the older maps, is in the west end of Yakima County, Washington, 
at an elevation of 3,300 feet. It is roughly L-shaped, about 5 miles 
long and one-half mile wide. Its outlet, Bumping River, empties 
into the American River, which in turn empties into Naches River. 
The Naches River is the main tributary of the Yakima River. 

Bumping Lake is a dark sheet of water hemmed in on all sides by 
great somber firs. To one who sees it for the first time it is a striking 
lake, for, while gazing across its quiet surface, with the fir-covered 
slopes rising for a thousand feet from the water’s edge, and above 
these towering another thousand feet the rocky crags and snow- 
drifted slopes of the higher ridges, a distant tanager’s call echoing 
through the firs breaks the silence, and one’s impression is that of 
solitude. This impression is further carried out in a study of the 
fauna of the region, in most groups of which comparatively few 
species occur, and these few occur in smal] numbers. 

The lake lies near the upper border of the Canadian zone. The 
coney, great northern shrike, varied thrush, and white-winged cross- 
bill of the Hudsonian zone are associated here with the coyote, pine 
squirrel, and Louisiana tanager of the Canadian. As in other groups 
but few species of dragonflies are found here, and but one of the four 
found, a mountain or northern species, appears to be at home and 
flourishing. Possibly this scarcity in the case of the dragonflies is 
due to some extent to the recent damming of the lake’s outlet by the 
Reclamation Service to hold back water for late summer irrigation, 
for the lake surface is now raised each summer 40 feet above its 
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former level. This fluctuation of the surface level is especially disas- 
trous to lake species of dragonflies, as it entirely prevents the forma- 
tion of a shore vegetation of aquatic plants, or beaches, such as 
dragonflies usually frequent. 

The water of the lake is very cold, as the lake is fed entirely by the 
torrents which rush down from the snow fields covering the surround- 
ing heights. It is not clear for a mountain lake, but has a slight 
turbidity of a dark swampy nature, possibly due to the recent flooding 
of the burnt-over margins. 

Of the four species of dragonflies found about the lake, only two 
occurred along the lake shore. Of these two, £shna multicolor 
patrolled the surface of the water, while Sympetrum corruptum caught 
Diptera among the bushes or rested in the sunshine, perched on some 
dead twig. Not more than 20 individuals of these two species were 
seen, and neither species was observed pairing or ovipositing. The 
other two species were found in a bordering swamp, several of which 
occur here. All except one were cedar swamps, which were dark 
and gloomy places, with the water completely shaded by the great 
trunks and pendulous limbs of the cedar trees, and were seemingly 
avoided by the light-loving dragonflies. 

The single open swamp was known at the lake as ‘‘Cabin Swamp,” 
because on its bank stood a log cabin used by the forest rangers, by 
whom the swamp itself had been fenced for a horse pasture. This 
“Cabin Swamp”’ was on the south shore and about 2 miles above its 
outlet. It was about 2 acres in extent, was covered with sedges and 
swamp grasses, and contained but two or three shallow pools. 
Toward the lake the swamp was bordered by a dense forest of black 
pines, while over its opposite border towered the snow-capped ridge, 
down the gullies of which roared the snow water which fed it. Nu- 
merous clumps of various species of mountain willows, one species 
only 12 inches high, dotted the grass, while everywhere over its 
surface were bright yellow splotches of senecio, clumps of a low 
purple flower, and many spikes of a white orchid. 

Three species of dragonflies were found in this swamp, £shna 
multicolor, Amphiagrion saucium, and Somatochlora semicircularis. 

4shna multicolor strayed in from the lake shore occasionally. 
Two or three individuals were seen here, though none were taken. 

Amphiagrion saucium occurred here, though only three individuals 
were seen—a single male and a pair in copulation, the female of 
which was taken. This species hovered in the grass. 

Somatochlora semicircularis was the species of dragonfly thoroughly 
at home in this high cold swamp. The metallic luster of its green 
body seemed in harmony with the icy water and cool bracing air, 
spicy with the delicate perfume of the mountain orchids. As com- 
pared with the other three species, Somatochloras were abundant, as 
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six or eight individuals were seen on the wing at times and one or 
two pairs in copulation, though occasionally none would be in sight. 
Being active on the wing, it seemed that the open swamp was merely 
the favorite spot of a wider range, though I did not succeed in 
checking this conclusion by finding Somatochloras flying elsewhere. 
Of the two sexes the males were the more active and the higher 
fliers. They usually flew about 2 feet above the sedges, but occa- 
sionally they would take high flights among the black pines growing 
about the swamp. The males were never at rest except when copu- 
lating, but the females, while usually flying low, frequently rested 
on the sedges and other plants. In mating the males captured the 
females while these rested. After capture followed a long nuptial 
flight in copulation, which usually lasted several minutes, following 
which the pair, while yet in copulation, settled on some tree or shrub, 
where they remained for along time. One pair was timed 25 minutes 
for this resting period. The eggs were laid in masses on the surface 
of the water in the more open pools, whereupon the egg masses 
would immediately disintegrate and fall to the bottom. The females 
were unaccompanied by the males while ovipositing. A careful search 
for both larve and exuvie was made, but neither were found. 

The following list gives the specimens collected. The dates of col- 
lection were July 10 and 11, 1911. 


AMPHIAGRION SAUCIUM (Burmeister). 


One female of this species was taken in “Cabin Swamp,” and two 
males were seen. 
ZSHNA MULTICOLOR (Hagen). 


One male of this species was captured on the north side of the 
lake near the spillway. Perhaps a dozen individuals were seen along 
shore, and three were seen in “Cabin Swamp.” 


SOMATOCHLORA SEMICIRCULARIS (Selys). 


Nine pairs, 32 single males, and 6 single females of this species 
were taken in “Cabin Swamp.” This number probably comprised 
a majority of the individuals living there, as they were much less 
numerous at the end of the second day’s collecting than in the 
beginning. None were seen elsewhere. Because the females were 
more easily caught than the males, I believe that the foregoing num- 
bers show the natural proportion of the sexes, especially as I found 
no frogs or toads in the swamp, and the water was not deep enough 
for fish; neither did I observe any birds capturing dragonflies. 

As Somatochlora semicircularis is a species not common in collec- 
tions, especially in such large series, it seemed opportune to make 
careful descriptions and to publish notes and drawings based on the 
variations among the individuals. 

95278°—Proc.N.M.vol.46—13-——8 
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Color of Somatochlora semicircularis, male, field No. 4. 

Vertex metallic blue, finely and evenly punctate, evenly covered 
with yellow pile. Lateral ocelli yellow, central ocellus brown. 
Frons metallic blue, but with slightly more greenish tinge than vertex; 
each lateral face of frons with yellow triangle." Antenne black. 
Clypeus with center very pale yellow; wings of clypeus black; pile 
on lower edge yellow. Labrum black. Labium very pale yellow, 
coarsely punctate; pile white. Eyes brown above and gray below. 
Rear of head black, with submarginal row of white hairs. 

Prothorax black, with anterior edge of dorsum white, and a dia- 
mond-shaped white “cushion’’ at posterior edge; this “cushion”’ 
covered with long white pile. Coxe white on external surface, black 
on internal surface; legs black. 

General color of mesothorax and metathorax metallic blue, with 
greenish reflections, thickly covered with long yellow pile, which is 
longer toward the ventral and posterior surfaces. Mid-dorsal carina 


Festeropleural Anteropleural 
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SOMATOCHLORA SEMICIRCULARIS.—ABDOMEN OF FEMALE SHOWING MARKINGS AND 
TERMS USED IN DESCRIBING THEM. 

black. Ventral and antero-dorsal edges of mesepisternum and the 
antealar sinus yellowish. Mesepimeron with vertical, lenticular yel- 
low spot. Metepimeron with much smaller elliptic yellow spot. 
Wings hyaline, except brown stigma, yellow anal triangle in hind 
wings, and white membranules, which are dusky on distal two-thirds 
in hind wing. 

General color of abdomen black, with bluish reflections on seg- 
ments 1-3. 

The markings on the abdomen fa!l into two distinct series, viz, a 
pleural or lateral series, and a sternal or ventral series. The relation- 
ship of these series is well shown on figure 47; also it is shown, but 
not so well, in figures 46, 48, and 52. It appears, froma study of 
the drawings, that in the highest development in these series there 
would be on each segment both an anterior and a posterior spot in 
each series. This occurs in the sternal or ventral series in both 
sexes. (It must be remembered that in the ventral series these 
two spots on each segment are cohfluent and so form a solid stripe 


1 The yellow or orange on either side of the frons in Gomatec hlora semicircularis 1s v mate ble in extent, 
generally not tending to meet from either side to form a transverse band separating the dark-colored 
frons from the dark-colored nasus. In one female specimen, however, this band is completely present, 
and in five males and two females it is nearly complete, being interrupted a short distance only at the 
middie. Dr. Philip P. Calvert states that in some male specimens of this species from Maine the band 
is complete in every case. In the material upon which the present paper is based the tendency is in 
the opposite direction; 1. e., toward the obliteration of the ban’ 
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along the sterna from segment 2 to segment 9. This stripe does not 
show in the drawings, because of the shape of the abdomen. The 
pleural or upper series is much more interrupted. The spot on 
segment 1 probably belongs to the sternal series. The accompany- 
ing text figure shows the application of the terms used in describing 
these series of spots. I might note here that figures 30-57 were 
drawn from dried material 14 months old, but excellently pre- 
served. I believe that the coloration is substantially the same as 
in life, but I have noticed, particularly in two steamed specimens, 
some slight changes in coloration. 

The segments of the abdomen in the male (see figs. 30-43) show 
always the following yellow markings: 

Segment 1. A lateral, vertical, elliptical spot. 

Segment 2. A large, round, posteropleural spot; a large, pear- 
shaped, anterosternal spot; a large, L-shaped, posterosternal spot, 
the angle of which runs down onto the genital lobe; a narrow band 
around posterior end of segment. 

Segment 3. Anterosternal spot large, triangular, confluent with 
the long, narrow, posterosterna! spot. 

Segment 4. No pleural spots. Sternal spots narrow and con- 
fluent. 

Segments 5-8. A small, round, anteropleural spot next spiracle. 
Sternal spots confluent, forming a streak along ventral edge. 

Segments 9 and 10. Sternum yellow. Appendages black. 

Figures 30-43 show the variations in the abdominal markings of 
14 males. Because of the shape or the abdomen, the sternal mark- 
ing of segments 4-8 does not show, but except for slight variations 
in width of this sternal stripe, it is for all specimens, both male and 
female, as described above. 

Pile on abdomen short, scanty, and yellow. 

Figures 26-29 show the variations in the abdominal append- 
ages in the male. This variation is slight as compared with the 
other variations in the male. The tips of the superior appendages 
in life are elastic, and so they frequently vary in their position and 
direction of curve from having dried while forced out ot shape. The 
differences shown in the tips of the four figures are due to this dis- 
tortion in drying. 

The following condensed table gives the measurements in the 
males: 


| Number atl Length of | Number of | Length of 


males. abdomen. males. hind wing 


mm. 
2 
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The following tables give the variations in the venation of the wings 
of the males: 


| | 7. ‘ | 
Nun.-| Number of Num- | Numberof | Num- | Number of | Num- | Number of 
ber of | antecubitals | ber of | antecubitals | ber of | posteubitals | ber of postcu bitals 
males. | in fore wing. | males. i” hind wing.| males. | in fore wing. | males. | hied wing. | 


SS | 
j 
| 


17 
1 


SBI uw 





| | Number of Number of Number of 
| Number of | veins in tri- | Number of | veins intri- | Number of | veins in inter- 
males. angle of fore males. angle of hind | males. nal triangle of 
} wing. wing. fore wing. | 


21 
20 


| | | | oa 








By selecting from each column of the foregoing tables the character 
held by the greatest number of individuals, the following general 
description is made up: Male, abdomen 36 mm., hind wing 30 mm., 
eight antecubitals and six postcubitals in fore wing, five antecubitals 
and seven postcubitals in hind wing, one vein in triangle of fore 
wing, no veins in triangle of hind wing, and three veins in internal 
triangle of fore wing. It is interesting to note that among the 41 
males none had this particular combination. 

Color of Somatochlora semicircularis, female, field No. 12. 

Vertex metallic blackish green, finely and evenly punctate and 
covered with dark pile. Ocelli tan-colored. Antenne black. Frons 
metallic green, slightly lighter in color and more brilliant than 
vertex, evenly but more coarsely punctate than vertex; each lateral 
face with a yellow triangle.' Clypeus with center yellow, its wings 
metallic green, covered with yellow pile. Labrum black. Labium 
yellow, coarsely punctate, and covered with yellow pile. Eyes gray. 
Base of head black, with submarginal row of white hairs. 

Prothorax black, with anterior edge of dorsum yellow, and a 
diamond-shaped, yellowish, cushion-like marking at posterior edge. 
Coxe yellow on external and posterior surfaces, black on internal 
surface. Legs black. 

General color of mesothorax and metathorax metallic green, with 
faint yellowish reflections, thickly and evenly covered with long 
yellow pile. Middorsal carina dark brown. Antealar sinus and 
ridges yellowish. Mesepimeron with vertical, yellow, oval spot. 
Metepimeron with faint yellow, oval spot. (Some females do not 
show this second yellow spot.) Wings hyaline, except brown stigma, 
a yellow tinge at base of wings, and opaque membranules. 

Abdomen black, with a faint greenish luster, except as follows: 

Segment 1. Side with a vertical, elliptical spot of buff-yellow. 


1 See footnote, p. 114. 
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Segment 2. A circular posteropleural spot. T he two sternal spots 
confluent in a large semicircular spot. A narrow band around 
posterior end of segment. 

Segment 3. Anteropleural spotlarge and elliptical. The twosternal 
spots confluent in a large blotch covering the lower sides and sternum 
of this segment. . 

Segments 4 and 5. Pleural spots absent. Sternal spots confluent, 
but much more restricted than in segment 3. 

Segments 6 and 7. A small, round, anteropleural spot present. 
Sternal marking a narrow ventral stripe, as in segments 4 and 5. 

Segment 8. No pleural spots. Sternal marking as in segments 4-7. 

Segments 9 and 10. Entire sternal area yellow. Vulvar lamina 
yellow. Appendages black. 

Pile on abdomen short, scanty, and yellow. 

Figures 44-57 show the abdominal markings of 14 females. Because 
of the shape of the abdomen, the sternal stripe of segments 4-8 does 
not show. It is in all specimens as described above. 

Figures 14-25 show the variations in the vulvar lamina in 12 
females. On the base of the lamina there is a black spot, which 
varies in size in the different specimens. Figure 20 is a ventral view 
of the same lamina as is shown in figure 5. 

The following table gives the measurements of the 14 females: 


Number of | Length of | Number of | Length of 
females. | abdomen. females. | hind wing. 


am mm. 
32 29 
35 | 30 
i 36 3 | 31 
37 ‘ 32 
| 38 | 33 
| 39 f 
| 


The following tables give variations in certain characters of wing 
venation in the females: 
| 


Number of N Number of 

veins in tri- | Number of| veinsin tri- | Number of} veins in in- 

angle of fore | females. |angleofhind| females. /ternal triangle 
E wing. of fore wing. 





. Number of | 
N a enveoehi- 

. tals in 
females. | tront wing. 


Number | * 


females. 
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By selecting from each column of the foregoing tables the character 
held by the greatest number of individuals the following general 
description is made up: Female, abdomen 36 mm., hind wing 30 
mm., eight antecubitals and seven postcubitals in fore wing, five 
antecubitals and seven postcubitals in hind wing, one vein in tri- 
angle of fore wing, no veins in triangle of hind wing, three veins in 
internal triangle of fore wing. No female had this combination of 
characters. 

SYMPETRUM CORRUPTUM (Hagen). 


One female belonging to this species was taken 1 mile above the 
outlet, on the south shore, and 8 or 10 individuals were seen along 
the lake shore. 


These species are widely distributed over North America, and of 
the last three, each in its own genus is an exceptionally vigorous 
and wide flier. 
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Figs. 1-2.—SOMATOCHLORA SEMICIRCULARIS, MALE. 1. DORSAL VIEW. 2. LATERAL VIEW. 





PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 46. 


TT 


3 


Figs. 3-4.—SOMATOCHLORA SEMICIRCULARIS, FEMALE. 3. Dorsal VIEW. 4. LATERAL 
VIEW. 
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Figs. 5-13.—SOMATOCHLORA SEMICIRCULARIS. 5. LATERAL VIEW OF SEGMENTS 9 AND 10 OF ABDOMEN OF FEMALE, 
FIELD NO. 7. 6. DORSAL VIEW OF SEGMENTS 9 AND 10 OF ABDOMEN OF PEMALE, FIELD NO. 12. 7. VENTRAL VIEW 
OF SEGMENTS 9 AND 10 OF ABDOMEN OF FEMALE, FIELD NO. 12. 8 LATERAL VIEW OF SEGMENT 2 OF MALE, SHOW- 
ING GENITAL LOBE AND ANTERIOR HAMULE. 9. VENTRAL VIEW OF SEGMENT 2 OF SAME MALE AS FIGURE 8. 10. 
LATERAL VIEW OF SEGMENT 2 OF MALE, SHOWING GENITAL LOBE AND ANTERIOR HAMULE. 11. LATERAL VIEW OF 
SEGMENT 10 AND APPENDAGES OF MALE. 12. DORSAL VIEW OF SEGMENT 10 AND APPENDAGES OF MALE. 13, VEN- 
TRAL VIEW OF SEGMENT 10 AND APPENDAGES OF MALE. 





Figs. 14-25.—SOMATOCHLORA SEMICIRCULARIS. VULVAR LAMINA OF 12 FEMALES, SHOWING SLIGHT VARIATIONS DUE 
LARGELY TO DISTORTION IN DRYING. 

Figs, 26-29.—SoMATOCHLORA SEMICIRCULARIS. LATERAL VIEWS OF SEGMENT 10 AND APPENDAGES OF 4 MALES, 
SHOWING VARIATIONS IN TIP DUE TO DISTORTION IN DRYING. 
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Figs. 30-36.—SOMATOCHLORA SEMICIRCULARIS. LATERAL VIEWS 
OF ABDOMEN IN 7 MALES, SHOWING DIFFERENCES IN COLOR 
PATTERN. 
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Figs. 37-43.—SOMATOCHLORA SEMICIRCULARIS. LATERAL VIEWS 
OF ABDOMEN IN 7 MALES, SHOWING DIFFERENCES IN COLOR 
PATTERN. 
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Figs. 44-50.—SOMATOCHLORA SEMICIRCULARIS. LATERAL 
VIEWS OF ABDOMEN IN 7 FEMALES, SHOWING VARIATION IN 
COLOR PATTERN AND LENGTH. 
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Figs. 51-57..-SOMATOCHBORA SEMICIRCULARIS. LATERAL VIEWS 
OF ABDOMEN IN 7 FEMALES, SHOWING VARIATION It] COLOR PAaT- 
TERN AND LENGTH, 





A SYNOPSIS OF THE GENERA OF AGROMYZID2, WITH 
DESCRIPTIONS OF NEW GENERA AND SPECIES. 


By J. R. Mauioca, 
Of the Bureau of Entomology, United States Department of Agriculture. 


INTRODUCTION. 


My original intention was to give a revision of the genera and 
species in this family, but I have found it impossible to accomplish 
this in the time at my disposal, so I have confined my work to that 
presented in this paper and to a revision of the species of the genus 
Agromyza, which is to appear in the Annals of the Entomological 
Society of America. 

I have revised the nomenclature so as to bring it into conformity 
with that used by the most recent writers who have dealt with the 
family. 

Where new species are described in old genera the species pre- 
viously known from this country are tabulated, except in Phytomyza, 
and this is also done where the generic relations are different from 
those used in Aldrich’s Catalogue of North American Diptera. 

The species of this family may be known from the other Acalyptrate 
Muscide by the following characters: Eyes separated in both sexes, 
bare, or pilose; arista bare, or pubescent, never combed; vibrisse 
differentiated, except in Ochthiphiline; palpi and proboscis often 
enlarged; post-vertical bristles generally present; thorax with always 
at least one pair, generally two, of dorso-central macrochaete; at 
least the sternopleura with one bristle; legs without any preapical 
bristle. In Agromyza there are generally two postero-dorsal setulz on 
mid tibia but the dorsal surface is without bristles; wings with sub- 
costal vein indistinct, incomplete, or joining first vein; costa reaching 
to vein three or four; outer cross vein rarely much beyond wing 
middle, sometimes absent (Phytomyza and Paramyia); basal cells 
always distinct. 

In the Ephydride and Drosophilide the basal cells are generally 
indistinct, or absent; and the arista is often combed. The genera in 
Geomyzide have often the dorsal preapical tibial bristle distinct and 
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costal wing vein spinose, as well as the arista plumose or sub- 
plumose. The Chloropide have the frons bare or at least without 
bristles; the basal cells of wings absent and generally a peculiar 
curve at the middle of penultimate section of fifth vein; the pleure 


are bare. 
HABITS OF THE SPECIES. 


Most of the species in the larval stage in Agromyzine are phytopha- 
gus, making mines in leaves and stems of plants, and a few species 
of the genus Agromyza make galls on twigs of trees. The Phyto- 
myzine are, so far as is known, miners in leaves. The larve of 
Ochthiphila have been found in galls of Triticum repens. The species 
of the genus Leucopis, so far as they are known, feed upon aphides and 
scale insects. The single American species of the genus Cerodontha 
mines the stems of wheat and does considerable damage. The 
peculiar genus Cryptochetum is predaceous in the larval state on 
coccids. 

The perfect insects are generally found on flowers, some of them 
being especially abundant on the flowers of umbelliferous plants in 


late summer. 
TERMINOLOGY. 


Center stripe.—An usually opaque stripe inclosed between the 
orbits and generally differentiated from them by being less shining 
and rather more depressed. Bare in Agromyzine; in the Milichine 
and in some of the Ochthiphiline, with short bristles. 

Frons.—This term I have used to designate the space bounded by 
the eyes laterally, the frontal lunule anteriorly, and the vertex pos- 
teriorly. It includes the orbits, center stripe, and ocellar triangle. 

Lunile.—A small lunulate portion in front of frons and immedi- 
ately over antenne. 

Occiput.—That part of head behind eye, viewed from the side. 

Ocellar region.—This term I have used instead of the ‘‘ocellar 
spot”’ used by some writers. It is the slightly raised triangular por- 
tion occupied by the ocelli. 

Ocellar triangle.—This is a large subtriangular, generally glossy, 
portion with its base at vertex and its apex intersecting the center 
stripe, on which are situated the ocellar region and ocelli. In most of 
the species in Agromyza and some other genera it is not distinguish- 
able, but in some of the Milichine it is much more evident, approach- 
ing more nearly to the Chloropidae, in which family it is very distinct. 

Orbit.—The narrow, more or less shining lateral stripe upon which 
are situated the orbital bristles. 

Post-vertical bristles—The pair situated immediately behind the 
ocelli on the vertex. 

Vibrissa.—The usually differentiated bristle at anterior margin of 
cheek on a level with upper mouth margin. 





No. 2018. SYNOPSIS OF GHNBRA OF AGROMYZIDA—MALLOOH. 129 


The other terms ‘used i in descriptions are such as are used in most 
works dealing with Diptera and require no further explanation. 


SYNOPTIC TABLE OF SUBFAMILIES IN AGROMYZIDZ. 


. Postvertical bristles distinctly divergent, always distinct ' 
Post vertical bristles not divergent, either directed straight backward, or cruciate, 
or indistinguishable 
2. Outer cross vein always present and situated beyond inner cross vein. 
AGROMYZIN2. 
Outer cross vein absent, or situated anterior to, or directly under inner. 
PHYTOMYZINZ. 
. Central stripe of frons with generally two rows of setuls, or if these are absent the 
anterior margin has several distinct setulz in a transverse row; vibrissa generally 
differentiated from marginal mouth bristles. . sn iveeenek an .MILICHIN2Z. 
Central stripe of frons bare except for sometimes sc scattered short haies, which are 
not regularly arranged in two stripes, anterior margin without distinct setule; 
ocellar triangle seldom distinct (Cryptochztum); vibrissa absent or rarely differ- 
entiated from marginal mouth bristles. ...................... OCHTHIPHILINA. 


SYNOPTIC TABLE OF GENERA IN AGROMYZINZE. 
. Mesopleura bare. . ames 
Mesopleura with at t le. -ast one » strong bristle. 
. Frons buccate, the ocelli situated on a humplike ahem rance in vertical line 
above the antenne (pl. 5, fig. 15).. weseeeeeees------ Tvaginops Coquillett. 
Frons normal in shape; ocelli situated well back toward vertex (pl. 5, fig. 15). 
Odinia Robineau-Desv roidy. 
. Third antennal joint terminating in a thornlike point on upper side. 
Cerodontha Rondani. 
Third antennal joint not terminating in a sharp point on upper side. 
Agromyza Fallen. 


These four genera are all that I consider belong to this subfamily. 


The species which stand in the collection as Cacorenus have cruciate 
postvertical bristles, which excludes them from this subfamily. 


SYNOPTIC TABLE OF GENERA IN PHYTOMYZINZE. 


1, Outer cross vein absent Phytomyza Fallen. 
Outer cross vein present, but situated anterior to, or directly below, the inner cross 
vein (pl. 4, fig. 4) Napomyza v. d. Wulp. 
Some writers do not recognize the validity of Napomyza, but in 
most cases it is ranked as distinct from Phytomyza. Paramyia Willis- 
ton belongs to the Milichinz. 


SYNOPTIC TABLE OF GENERA IN OCHTHIPHILINZE. 


1, Orbital bristles present 
Orbital bristles absent. . / peetasa 

2. Arista absent (pl. 4, fig. 5; pl. 6, fig. 29)... iraginae ania kaa Cryptochetum Rondani. 
Arista present 





| Hemeromyia has the pestvertionl bristles slightly divergent in type, but they a: are very small, there 
are two bristles on anterior margin of frons, and in other respects it has so much the habitus of the Milichin= 
that I consider it really belongs to that subfamily. 


95278°—Proc.N.M.vol.46—18——9 
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3. Costa with short black thorns; mesonotum with one pair of dorso-central bristles. 
Paraleucopis, new genus. 
Costa without such thorns; mesonotum with two pairs of dorso-central bristles. 
Leucopis Meigen. 
4, Head produced in front, the face receding almost horizontally (pl. 5, fig. 16). 
Acrometopia Schiner. 
Head only slightly produced in front, the face, if receding, only slightly so, not 
nearly horizontally 5, 
5. Mesopleura bare 
Mesopleura with 1-2 strong bristles 6. 
6. Mesonotum with only one pair of dorso-central bristles Cacoxenus Loew. 
Mesonotum with at least two pairs of dorso-centrals. (Head, pl. 6, fig. 23). 
Pseudodinia Coquillett. 


The genus Parodinia belongs to the Geomyzide. 


SYNOPTIC TABLE OF GENERA IN MILICHIN2. 


. Wing with a distinct, wedge-shaped incision at that portion where the subcostal 
vein should join costa (pl. 4, fig. 1) 
Wing without a deep incision at this part, costa sometimes interrupted 
. Hind margin of eyes vertical, without an incision at about their middle (pl. 5, 
3. 
Hind margin of eye with a more or less triangular incision at about the middle 
EE ne lnl iakiéd cash sie ear cdi amemeaysdice aan Milichiella et Tos. 
3. Mesopleura bare 
Mesopleura with 3-4 strong bristles 4. 
. Proboscis long, geniculate (pl. 5, fig. 14)............ .Pholeomyia Bilimek. 
Proboscis not long and geniculate.................. _Paramilichia new genus. 
5. Eyes long haired; frons, thorax, including pleure, and abdomen long haired, the 
norma! bristles almost indistinguishable from the hairs... Arctobiella Coquillett. 
Eyes much shorter haired, or bare; the frontal and thoracic bristles distinguishable 
from the much shorter setuls 6. 
. Fourth vein upwardly directed, at its apex very close to third; proboscis very long 
and slender, geniculate (pl. 5, fig. 20; pl. 4, fig. 6) Eusiphona Coquillett. 
Fourth vein only slightly or not at all approaching third; proboscis, if geniculated, 
not conspicuously long and thin 7. 
. Outer cross vein absent (pl. 4, fig. 7). ................--..-. Paramyia Williston. 
Outer cross vein present 8. 
. Palpi exceptionally large, projecting much beyond mouth margin (pl. 5, figs. 17-19). 
Phyllomyza Fallen. 
Palpi not projecting much beyond the mouth margin 
9. Proboscis geniculate and elongated, but not very slender (pl. 5, fig. 9) 
Proboscis not geniculate and elongated 
. Costa reaching to third vein (pl. 6, fig. 30)................... 
Costa reaching to fourth vein i 
SIND nna nincc chinensis abs canes iid a heated tie hw ke bane 12. 
Mesopleura with 2-3 strong bristles 
. First costal division bristled; the entire body, including frons, not glossy; post- 
vertical bristles strong; the two upper orbital bristles directed outward, over 
Desmometopa Loew. 
First costal division bare; the entire body, including frons, polished; post-vertical 
bristles short; upper orbital bristle backwardly directed, the one below it 
i Paramadiza, new name. 
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3. Frons with two rows of short bristles on the central stripe ' Rhicnessa Loew. 

Frons bare except for the orbital bristles. .................... ' me Haliday. 

. Costa reaching to third vein, fourth vein indistinct (pl. 4, figs. 2, 3, 8). 

Costa reaching to fourth vein, fourth vein distinct , Hemeromyia ( Joquillett. 

5. Mesopleura bare Euchlorops, new genus. 

Mesopleura with 2-3 bristles Meoneura Rondani. 

I have retained Hemeromyia Coquillett in the Milichine because it 

has more affinities with this family than with the Geomyzide, to 

which group it bears some resemblance in its possession of the short 

costal thorns. Parodinia, while possessing these spines also, has in 
addition preapical tibial bristles. 


Genus MILICHIELLA Giglio-Tos. 


Milichiella Giaii0-Tos, Ann. Soc. Ent. France, 1895, p. 367. 
Ophthalmomyia Wiiuston, Trans. Ent. Soc. Lond., 1896, p. 426. 
Stenoporomyia Henvet, Wien. Ent. Zeitg., vol. 22, 1903, p. 250. 


The characters given in the synoptic table of genera should serve 
to separate this from the other genera in Milichine. Becker in his 
paper on this group ? gives 17 species as belonging to this genus from 
various parts of the world. I have only found four of these in the 
U. S. National Museum collection, one of which, lucidula, has not 
been recorded, under that name, from America. 


SYNOPSIS OF SPECIES IN MILICHIELLA. 


Males. 


1. Abdomen almost entirely silvery white pollinose ....... 
Abdomen black, or with only two white spots ...... 
. Mesonotum shining black; third and fourth veins strongly convergent. 
arcuata Loew. 
Mesonotum dull gray, generally with brownish longitudinal vitte; third and 
fourth veins only slightly convergent . cinerea Coquillett. 
3. Second abdominal segment with two white side spots.......... ./ucidula Becker 


No white spots on second segment. ....................... . .lacteipennis Loew. 


Females. 
. Mesonotum glossy black j 2. 
Mesonotum dull gray, with brown vitte.. : ei -cinerea ( ‘oquillett. 
2. Incision on posterior margin of eye large; disk o of abdomen, except that of last seg- 
ment, subopaque; last section of fourth wing vein one and one-third times as 
long as penultimate; outer cross vein at about its own length from end of fifth. 
lacteipennis Loew 
Incision on posterior margin of eye small; disk of abdomen entirely glossy; last 


section of fourth vein twice as long as penultimate; outer cross vein about twice 


its own length from end of fifth.................................arcuata Loew. 





' Some species of Rhicnassa and Tethina will run to 14, in which case Tethina may be separated from 


Hemeromyia by the absence of costal thorns, and Rhicnassa by the character which separates it from 
Tethina. 


2 Ann. Mus. Nat. Hung., vol. 5, 1907, p. 507. 
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MILICHIELLA ARCUATA Loew. 
Lobioptera arcuata Lorw, Zeit. Ges. Naturw., 1876, p. 339. 
Milichia arcuata (Loew), Atpricx, Cat. N. A. Dipt., 1905, p. 651. 
Represented in U. S. National Museum collection by one male 
specimen from each of the following localities: District of Columbia 
(collection Coquillett); Bladensburg, Maryland (H. S. Barber); and 
Toronto, Canada (Brodie collection). I have also seen four speci- 
mens, two males and two females, from Natchez, Mississippi, May 20, 
1909 (E.S. Tucker). The female has not been previously recorded, 
and should be readily distinguished by the characters given in the 
above table, as also its smaller size (1.5 mm.). 
MILICHIELLA CINEREA Coquillett. 
Ophthalmomyia cinerea CoquitLETtT, Proc. U. 8. Nat. Mus., vol. 22, 1899, p. 268. 
This species was described from a single female. The two males 
in collection U. S. National Museum differ in having the abdomen 
silvery white, except the hypopygium, which is black. The second 
abdominal segment in the male is about twice as long as the third, 
which is subequal in length with the fourth and fifth. In other 
respects the male is similar to the female. 
This species must be very close to M. parva Macquart from the 
Isle de Bourbon, but the third and fourth veins are parallel in parva, 
whereas in cinerea they are slightly, but appreciably, convergent at 


their apices, and parva is described as black and not gray. 

Localities. —T ype, Bayamon, Porto Rico, January, 1899 (A. Busck) ; 
males, Santo Domingo, West Indies, June 8, 1905 (A. Busck); Phila- 
delphia, Pennsylvania (C. W. Johnson). 


MILICHIELLA LUCIDULA Becker. 
Milichiella lucidula Becker, Ann. Mus. Nat. Hung., vol. 5, 1907, p. 537. 


I find two males of this species in U. S. National Museum collec- 
tion that agree with Becker’s description. The type came from 
Peru; but in spite of the fact that the museum specimens came from 
Carlinville, Illinois (Robertson), I am convinced they are the same 
as Becker’s species. In the male this species may be distinguished 
from lacteipennis by the presence of a silvery white spot on each side 
of the second segment of the abdomen. In other respects it agrees 
closely with that species. The female is undescribed, and will be 
very difficult to separate from the female of Jacteipennis, as the 
silvery abdominal spots will presumably be absent. I took one male 
of this species in Virginia close to the Highway Bridge over the Poto- 
mac May 25, 1913. 

The species recorded as M. bisignata Coquillett in Smith’s list of 
New Jersey Diptera is, I have found upon examination, identical with 
the Carlinville specimens. I can find neither the type of bisignata in 
the collection here, nor any published description, and conclude that 
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the species must rank as nomen nudum. In the edition of Smith’s 
list, which appeared prior to that of 1909, this species is included 
amongst the Sepsidee. 


MILICHIELLA LACTEIPENNIS Loew. 
Plate 5, fig. 12. 
Lobioptera lacteipennis Lorw, Dipt. Amer. Sept. Ind. Cent., 6, species 97. 

This appears to be a fairly common species, and is very widely dis- 
tributed. It was originally described from Cuba; there are specimens 
in collection from Biscayne Bay, Florida (Mrs. A. T. Slosson); Dis- 
trict of Columbia (collection Coquillett); Holly Springs, Mississippi 
(F. W. Mally); Texas (Belfrage); Mesilla, New Mexico (T. D. A. 
Cockerell); Selma, Alabama, one female taken among aphides on 
cotton, October (W. H. Patten); Santa Clara County, California 
(Baker); Brownsville, Texas (C. H. T. Townsend); Dallas, Texas 
(C. R. Jones); Plano, Texas (E. S. Tucker); Victoria, Texas (W. E. 
Hinds) ; Whittier, California (P. H. Timberlake); Boerne, Texas (fF. C. 
Pratt); Waco, Texas (Belfrage); Bayamon, Porto Rico, January, 1899 
(A. Busck) ; and Santo Domingo, West Indies (A. Busck). There are 
also specimens in collection Ceara, Brazil (F. D. da Rocha); the 
island of Guam (D. T. Fulloway); and several specimens taken in 
Oahu, Hawaiian Islands, by W. H. Ashmead. 


Genus MILICHIA Meigen. 


Milichia MeIGcen, Syst. Beschr., vol. 6, 1830, p. 131. 
Lobioptera WAHLBERG, Kgl. Vetensk, Akad. Forh., 1847, p. 259. 

This genus may be distinguished by the posterior margin of the eye 
having no triangular excision, and the mesopleura being bare. The 
proboscis is not geniculated, though rather over the normal size, and, 
except at apex, chitinized. 

The species described herewith is the only American representative 
of the genus which I have seen, and, with this exception, nothing is 
known of their larval habits. 


MILICHIA AETHIOPS, new species. 


Male.—-Entirely black, only the halteres brownish. 

Frons glossy black, sides divergent posteriorly, at upper margin 
distinctly short of one-third the width of head, at lower margin 
slightly over one-half as wide as at upper; surface with longitudinal 
furrows; orbits very narrow; three orbital bristles present, and a 
few scattered additional short orbital hairs; the two rows of setulze on 
center stripe distinct; antenng black, of normal size, third joint 
rounded, its surface covered with very short, pale, pilosity; arista 
with basal joints distinct, and swollen; cheeks linear, marginal 
bristles strong and closely placed, the vibrisse differentiated slightly 
and incurved; proboscis yellow at apex; palpi black. Mesonotum 
glossy ; two pairs of dorso-centrals present, the anterior pair weak; 
the pair of bristles between the posterior pair distinct ; squame white, 
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fringe yellowish. Abdomen shining, the surfaces of segments 2-4 
granulose and less glossy than fifth; second and fifth segments elon- 
gated. Legs black; covered with short hairs, the ventral surfaces of 
femora bristled. Wings whitish, veins yellowish, costal setule black, 
carried, as usual, to end of second vein; venation almost identical 
with that of Milicheilla lacteipennis, the third and fourth vems being 
distinctly convergent at their apices. 

Length.—2 mm. 

Type.—Cat. No. 15745, U.S.N.M. 

Locality.— Harlingen, Texas, ‘‘reared from wild tuber,” April, 1909 
(McMillan and Marsh). 

The female is similar in most respects to the male, but the frons is 
distinctly broader and the halteres are generally pale yellow. In 
all there are eight specimens before me which were labeled Agromyza 
aenewentris Fallen, and may have been recorded under that name. 
Genus PHOLEOMYIA Bilimek. 
Pholeomyia Burmex, Verh. zool.-bot. Ges. Wien, 1867, p. 903. 
Rynchomilichia HENDEL, Wien. Ent. Zeitg., vol. 22, 1903, p. 250 

The species of this genus, which number 12 in Becker’s paper 
already mentioned, are recognizable from those in the genus Milichia 
by the presence of bristles on the mesopleura, from Paramilichia by 
the geniculated and elongated proboscis, and from Milichiella by the 
absence of the incision in the posterior margin of the eye. 

I have seen three species belonging to this genus from North 
America. Only one American species that I have seen can be 
correctly referred to Milichia, though the genus has generally appeared 
in out lists as including most of those in Pholeomyia and Milichiella. 
SYNOPSIS OF SPECIES IN PHOLEOMYIA. 


. Mesonotum with three distinct dorso-centrals 


Mesonotum with two distinct pairs only 2: 
. All abdominal segments, except first, covered with silvery pollinosity. 


to 


eens Loew. 


All segments not silvery dusted. . ae 3. 

3. The entire abdomen opaque black, only s a ‘silvery spot o on : lateral margin of ‘fifth 
segment. . ae Khas Abe p NGA bs i eaes's «> inch cee anne. 
Abdomen otherwi ise marked. ati Catats hls saben Colina sian abies Nak achtoe i a 4. 

4. First and second abdominal segments black, third to fifth with fore marginal bands, 
the one on third segment interrupted. .....................robertsoni Coquillett. 
Third and fourth segments entirely silvery white, ecend concolorous, but with 

a large, black-brown central spot...................-..... leucozona Bilimek. 


PHOLEOMYIA INDECORA Loew. 
Plate 4, fig. 1; plate 5, fig. 14. 
Lobioptera indecora Lorw, Dipt. Amer. Sept. Ind. Cent., 8, species 94. 
Milichia indecora (Loew), Atpricu, Cat. N. A. Dipt., 1905, p. 651. 
This is the largest and probably the most common species of the 
group with the costal incision. It may be known from any other 
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American species by the uniform black-brown color in both sexes 
and by its possession of three pairs of dorso-central bristles. 

The specimens I have examined are from the following localities: 
Beverly, Massachusetts (Burgess); Franconia, New Hampshire (Mrs. 
A. T. Slosson); District of Columbia (collection Coquillett); Georgia 
and North Carolina (no other data); New York (E. B. Southwick); 
White Mountains, New Hampshire (Morrison); Texas (C. H. T. 
Townsend); Vieques Island, Porto Rico (A. Busck); and Frontera, 
Tabasco, Mexico (C. H. T. Townsend). 


PHOLEOMYIA LEUCOGASTRA Loew. 


Milichia leucogastra Lozw, Wien. Ent. Monatsch., vol. 5, 1861, p. 43. 
Lobioptera leucogastra Loew, Dipt. Amer. Sept. Ind. Cent., 8, species 95. 

This species, which was originally described from Cuba, is repre- 
sented by two specimens in the U. S. National Museum collection 
from Georgia (no other data). The male may be easily separated 
from indecora by the silvery white abdomen, and its larger size 
2 mm.) readily separates it from robertsoni, which is the only other 
species with pollinose abdomen recorded from this country. I have 
seen one specimen of this species from Rosser, Texas, August 23, 1905 
(F. C. Bishopp), and one from Victoria, Texas, April 1, 1907 (J. D. 
Mitchell). 


PHOLEOMYIA ROBERTSONI Coquillett. 


Milichia robertsoni Coquitietr, Journ. N. Y. Ent. Soc., vol. 10, 1902, p. 187. 


Represented in U. S. National Museum collection by the type 
specimen only. Length barely 1.5mm. Locality: Inverness, Florida 
(Robertson). 


PHOLEOMYIA LEUCOZONA Bilimek. 
Plate 6, fig. 31. 
Pholeomyia leucozona Brumek, Verh. zool.-bot. Ges. Wien, 1867, p. 903. 
Rhynchomilichia presecta Becker, Ann. Mus. Nat. Hung., vol. 5, 1907, p. 525. 
I have not seen this species which was described from caves at 
Cacahuamilpa, Mexico. The above synonymyis according to Hendel,' 
who has examined the type-specimen. 


PHOLEOMYIA PSEUDODECORA Becker. 
Rynchomilichia pseudodecora BeckEer, Ann. Mus. Nat. Hung., vol. 5, 1907, p. 524. 


This species was described from specimens of both sexes, one male 
and three females, taken at Tifton, Georgia. The female lacks the 
silvery spot on fifth segment of abdomen. | have not seen the 
species. 

PARAMILICHIA, new genus. 


This genus is erected for the reception of Milichia longiseta Becker,’ 
which was described from South America. The characters given in 


1 Wien. Ent. Zeit., vol. 30, 1911, p. 40. 2 Ann. Mus, Nat. Hung., vol. 5, 1907, p. 530. 
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the table should serve to distinguish the genus from Pholeomyia. 
Represented in the U. S. National Museum collection by one speci- 
men from Nicaragua. 


Genus ALDRICHIELLA Hendel. 
Plate 6, figs. 25, 30. 
Aldrichiella Henper, Wien. Ent. Zeitg., vol. 30, 1911, p. 35. 


A single species belonging to this genus is known from America, 
namely, A. agromyzina Hendel. Locality: Brookings, South Dakota. 
According to Becker’s description the species bears a superficial 
resemblance to Agromyza scutellata Fallen. 


PARAMADIZA, new name. 


The species halteralis Coquillett (Desmometopa) belongs to Madiza 
according to Hendel in the paper already cited under Aldrichiella. 
Madiza Fallen has as type oscinina Fallen, which. is a chloropid. 
The European species glabra is congeneric with halteralis. Owing to 
the fact that no name is available for this genus I have to propose a 
new one. The type of this genus is Paramadiza halteralis, as indicated. 


Genus PHYLLOMYZA Fallen. 
Phyllomyza FatuEen, Dipt. Suec. Ochthid., 1823, 8, species 1. 


Generic characters.—This genus may be distinguished from other 
Milichine by the very large third antennal joint in the male and by 
the exceptionally developed palpi in both sexes. Paramyia, which 
bears a rather close resemblance to this genus, has the outer cross 
vein absent, and Agromyza laterella Zetterstedt, which has the third 
joint enlarged, has the palpi normal and the postvertical bristles 
divergent. There is but one European species described so far, 
P. securicornis Fallen. 


SYNOPSIS OF MALES KNOWN IN PHYLLOMYZA FALLEN. 
. Mesonotum with four pairs of distinct dorso-central bristles; male palpi not longer 
than height of head, moderately hairy; cheeks distinct securicornis Fallen. 
Mesonotum with two pairs of distinct dorso-central bristles; male palpi distinctly 
longer than height of head, densely hairy; cheeks linear, almost absent. 
hirtipalpis, new species. 
PHYLLOMYZA SECURICORNIS Fallen. 
Plate 5, fig. 17. 
Phyllomyza securicornis FatueNn, Dipt. Suec. Ochthid., 1823, 8, species 1. 
Agromyza securicornis MEIGEN, Syst. Beschr., vol. 6, 1830, p. 171, species 13. 
Agromyza flavitarsis MEIGEN, Syst. Beschr., vol. 6, 1830, p. 107, species 13. 
Agromyza morosa MEIGEN, Syst. Beschr., vol. 6, 1830, p. 170, species 8. 


Male and female.—Entirely shining black or black-brown, only the 


apices of femora, entire fore tibize, mid and hind tibie at bases and 
apices, entire tarsi on all legs, and halteres yellow. 
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Frons in both sexes distinctly broader than one-third the width of 
head; each orbit about one-fourth as broad as center stripe; orbits 
shining, center stripe opaque; five distinct orbital bristles present, 
the lower two directed slightly inward and backward, the upper 
three directed outward and backward; besides the bristles there is an 
irregular row of hairs on orbits nearer toeye margin; center stripe with 
two rows of incurved hairs which converge slightly toward anterior 
margin; the pair of bristles on anterior margins weak, divergent; an- 
tenne in male very large, the third joint subquadrate and very densely 
pilose; in female the third joint much smaller and rounded at apex; 
arista with the basal two joints distinctly thickened, their junction 
with the terminal part slightly geniculated; pubescence on arista 
distinct; length of arista twice as long as breadth of third antennal 
joint in male, and about three times as long as breadth of third joint 
in female; face black, concave in profile, in both sexes somewhat 
produced at mouth margin; cheeks brownish, marginal bristles dis- 
tinct, vibrissa not much differentiated; palpi black, as long as pro- 
boscis in male, slightly shorter in female, the surface bristles sparse; 
proboscis brown, chitinized. Mesonotum with four distinct pairs of 
dorso-central bristles, the front pair very close to anterior margin; 
the pair of bristles between the posterior pair of dorso-centrals dis- 
tinctly differentiated from discal setule; basal pair of bristles on 
scutellum much weaker than apical pair. Abdomen with numerous 
surface setule, which are longer on the apices of segments. Legs 
covered with short hairs; mid tibia with distinct apical spurs, the 
other pairs without any distinct spurs. Wings clear; veins yellowish 
or brownish; subcostal vein very indistinct; first costal division about 
one-fifth as long as second; second and third veins slightly conver- 
gent, third and fourth slightly divergent at apices; outer cross vein 
at slightly beyond wing middle, at little more than its own length 
from margin of wing, and at distinctly more than its own length from 
inner cross vein. Halteres yellow. 

Length —2-2.5 mm. 

The only specimens of this species that I have seen from America 
are one female from the Burgess collection, taken at Beverly, Massa- 
chusetts, October 9, 1871, and one in C. W. Johnson’s collection from 
Orrs Island, Maine. There are two males and one female in the 
collection from Italy (Prof. M. Bezzi) with which the American 
specimens agree so closely as to leave no doubt as to their identity. 


PHYLLOMYZA HIRTIPALPIS, new species. 
Plate 5, fig. 18. 
Male.—Frons black; center stripe opaque, the bristles on it very 


weak, the stripes on which they are situated not shining; orbits and 
ocellar triangle shining; upper three orbital bristles outward curved, 
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the lower two curved inward; orbits and anterior margin of center 
stripe with numerous rather long hairs; head in profile as figure 18, 
Plate 5; antenne, arista, proboscis, and palpi black, apex of pro- 
boscis yellowish; the pilosity on antenne very distinct, arista dis- 
tinctly hairy, palpi hairy; eye facets exceptionally large; occiput 
very narrow above. Mesonotum shining, two pairs of dorso-centrals 
present, the pair of bristles between the posterior pair hardly distin- 
guishable from the discal setule; pleurse glossy black-brown; scutel- 
lum colored as disk of mesonotum, the basal pair of bristles half as 
large as the apical pair. Abdomen shining black; surface of seg- 
ments with numerous hairs. Legs yellow, all coxe, femora except 
extreme bases and apices, and the mid and hind tibiw on middle 
broadly blackened; all legs with rather distinct hairs. Wings vitre- 
ous; costa distinctly haired; veins 2-3 convergent on outer portions, 
3-4 divergent; third vein ending in wing tip; outer cross vein at 
about its own length from end of fifth vein; penultimate section of 
fourth vein two-fifths as long as last section. THalteres yellow. 

Length.—1 mm. 

Type.—Cat. No. 15746, U.S.N.M. 

Locality.—Plummers Island, Maryland, August 10, 1912 (W. L. 


McAtee). 
PHYLLOMYZA APPROXIMATA, new species. 


Plate 5, fig. 19. 


Two females, one taken in Washington, District of Columbia, June 
4, 1912, by the same collector, and another, ‘‘D.C.,’’ coll. Coquillett ? 
May, which I consider belong to a different species, differ in having 
the profile of head as in figure 19, Plate 5; in having the outer cross 
vein at nearly three times its own length from end of fifth vein, the 
inner and outer cross veins of nearly equal length; and the last sec- 
tion of fourth vein about five times as long as the penultimate section. 

It is very seldom that such differences as are here noted are found 
in the sexes of the same species, and though in this genus the ten- 
dency to sexual difference is considerable I consider it the better 
course to adopt the male as the type of hirtipalpis, and give to the 
females the species name approximata. 

Type.—Cat. No. 15751, U.S.N.M 

I have, since writing the above, seen two females of this species 
taken at Plummers Island, Maryland, by W. L. McAtee. 

Williston’s' description of Phyllomyza magnipalpis is as follows: 


Phyllomyza magnipalpis, n. sp. 


Female.—Head deep black. Front broad, large, the narrow orbits, on which 
are placed the lateral rows of bristles, subshining. Third antennal joint very large, 


1 Trans. Ent. Soc. Lond., 1896, p. 443. 
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the arista, which springs from its superior angle, finely pubescent. Face excavated, 
retreating in profile. Palpi very large, projecting; proboscis small, rather slender. 
Thorax deep black; mesonotum shining, with black hair. Scutellum large, trape- 
zoidal, with a stout bristle on each apical angle. Abdomen black, with black hair, 
not shining; in shape, short ovate, the five segments of nearly equal length. Legs 
black, the immediate tip of femora, the front tibise, the middle tibize in part and al 
the tarsi yellow. Wings nearly hyaline; basal cells small but complete; submarginal 
cell narrowed at the extremity, its costal margin only about half the length of that of 
the first posterior tip of the wing; penultimate section of the fourth vein less than one 
third the length of the ultimate section. 

Length 14 mm. 

One specimen. 

St. Vincent, West Indies. 

There is nothing in the foregoing description to distinguish this 
species from either of the other two, except in its possession of only 
two scutellar bristles, which I am certain is inaccurate. 


EUCHLOROPS, new genus. 


Generic characters.—Frons flattened, slightly produced in front; 
ocellar triangle distinct; central rows of bristles distinct, but some- 
times consisting of only two pairs near to anterior margin; post- 
vertical bristles slightly incurved; antenne normal in shape, arista 
bare; vibrisse weak, but distinct; proboscis and palpi normal; 
humerus with two bristles; dorso-centrals on mesonotum strong; 
four scutellar bristles; meopleura bare; no strong bristles on sterno- 
pleura, those that are present weak, and hair-like; abdomen five 
segmented, the first indistinct; legs normal in shape and length; the 
preapical bristles absent. 

Type of genus.—Euchlorops vittata, new species. 


EUCHLOROPS VITTATA, new species. 
Plate 4, fig. 8; plate 6, figs. 24, 32. 


Female.—Frons yellow, viewed from above as in figure 24, Plate 
6, the strong orbital bristles black, the hairs, confined to anterior 
half, pale yellow; outline of ocellar triangle, and ocellar region black, 
or black-brown; antennx yellow, third joint black; arista black, pale 
at base; face and cheeks entirely yellow, hairs and vibrisse yellowish 
white; head in profile as figure 32, Plate 6; proboscis and palpi 
black. Mesonotum yellow, with three longitudinal stripes, the center 
one commencing on anterior margin and finishing rather wedge- 
shaped before reaching posterior margin; the side stripes beginning 
at behind humeri and of almost equal width on their entire length, 
finishing at just in front of posterior pair of dorso-centrals; the four 
pairs of dorso-centrals black, and of almost equal strength; no bris- 
tles between the posterior pair; the short discal setule yellow; 
humeral and other marginal bristles black, and of moderate length; 
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pleure yellow, a spot below humeri, another on lower anterior half 
of mesopleura, the lower portion of sternopleura, a spot between 
mid and hind coxe, and a vertical streak below wing base black; no 
black pleural bristles present; scutellum yellow, darkened laterally 
at base; the bristles and several short discal setule black, some other 
weaker discal setule yellow. Abdomen brownish yellow, glossy; 
surfaces of segments with scattered, short, pale setulse; posterior 
margin of last segment and postero-lateral margins of other segments 
with a few black bristles. Legs yellow, all femora and tibize browned 
on the middle; tarsi brown; surfaces of all legs with numerous short 
yellow hairs, intermixed with which, on the dorsal surfaces, are 
regular longitudinal rows of short black setule; no distinct tibial 
bristles present, and those on the ventral surfaces of femora weak. 
Wings clear, basal portions of veins yellowish; costa from end of 
first vein, third vein from before cross vein, and fifth vein almost 
from its base, brown; costa slightly interrupted at a little before end 
of first vein; fourth vein indistinct beyond outer cross vein; for 
venation see figure 8, Plate 4. Halteres yellow, knobs white. 

Length.—1.5 mm. . 

Type.—Cat. No. 15747, U.S.N.M. 

One female: Wellington, Kansas, hibernating in clump of Andro- 
pogon scoparius January, 1913 (H. E. Smith). 


EUCHLOROPS SIMILIS, new species. 


Female.—Frons reddish yellow, ocellar triangle subshining, ocellar 
region and margins of triangle black-brown; head viewed from above 
almost as in vittata, but slightly more elongate, the hairlike surface 
bristles rather sparse, black, no pale hairs present; antennse brown, 
basal two joints and base of third yellowish, size and shape as in vit- 
tata; clypeus black; face and cheeks yellow, profile almost as in 
previous species, but upper mouth margin slightly more produced; 
palpi yellow; proboscis yellow, normal in shape. Mesonotum yellow, 
subshining, three broad longitudinal vitte present; only one pair of 
strong, widely placed, dorso-centrals present, disk with numerous 
irregularly arranged, black, setulose hairs; lateral bristles strong; 
pleure yellow, marked with black as in vittata, but the markings larger 
and not so well defined; scutellum yellow, with a black mark on 
either side; marginal bristles subequal, discal hairs black, setulose. 
Abdomen shining black-brown; segments subequal, except first, 
which is shortened; disk of all segments with pale, scattered hairs, 
lateral margins, and apex of fifth (last) segment with black bristles. 
Legs reddish yellow, femora slightly darkened on middle; tibis: dark- 
ened from near base, becoming black at apices, tarsi black; fore femora 
with two black bristles on about middle of postero-dorsal surface; 
surfaces of all legs with short black hairs, with which are intermixed 
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numerous pale hairs. Wings smoky gray; ventation similar to that 
of vittata, except that the penultimate section of fourth vein is slightly 
longer than the penultimate section of third. Halteres yellow. 

Length.—1.5 mm. 

Type.—Cat. No. 15748, U.S.N.M. 

Locality.—Springer, New Mexico (C. N. Ainslie), Webster No. 
5554. One female. 

The two species described herewith are very close in general appear- 
ance, but may be separated readily by the number of dorso-central 
bristles. 

Genus PARAMYIA Williston. 


Paramyia Wiuiston, Kans. Univ. Quart., vol. 6, 1897, p. 1 


This genus was erected by Williston for the reception of P. nigra, 
new species. In most respects it is very close to Phyllomyza, although 
Williston compared it with Phytomyza. The genus belongs without 
doubt to the Milichine and Loew’s species Phyllomyza nitens is con- 
generic with nigra Williston. This is the only genus so far described 
in Milichine that has the posterior cross vein absent. I give a copy 
of Williston’s description of nigra and describe nitens from specimens 
in the U. S. National Museum collection. 


PARAMYIA NIGRA Williston. 
Paramyia nigra Wituston, Kans. Univ. Quart., vol. 6, 1897, p. 2. 


Female.—Black. Front opaque, with a long shining triangle, reaching nearly to 
the front border. Face more yellowish; in some reflections silvery on the sides. 
Proximal portion of the proboscis piceous; distal portion yellowish. Thorax shining; 
mesonotum with rather abundant, short, black hair. Abdomen less shining than the 
mesonotum. The knees narrowly, the front and middle tibie and tips of the hind 
tibie, and all the tarsi yellow. Wings tinged with brownish. Length 24 mm. 

One specimen, Grenada, H. H. Smith. 

In most respects Williston’s description of his genus fits nitens 
but he used some characters in defining the genus which are of only 
specific value as for instance the number of scutellar bristles, and their 
position, as well as the course of the wing veins. These characters 
might have been used to better advantage in his description of the 
species. 

PARAMYIA NITENS Loew. 
Plate 4, fig. 7. 
Phyllomyza nitens Loew, Dipt. Amer. Sept. Ind. Cent., 8, 1861, species 82. 


Male and female.—Black, legs brown, knees and tarsi yellowish. 

Frons slightly over one-half as wide as head in male, distinctly 
wider in female, posteriorly the sides are divergent; orbits narrow, 
glossy black, generally four orbital bristles present, the lower two 
pairs incurved, the upper pairs curved outward; ocellar region 
slightly raised, glossy black; ocellar triangle glossy black, narrow, 
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extending to anterior margin of center stripe, center stripe dull black; 
the hairlike bristles along the sides of the ocellar triangle, and on 
anterior margin of frons distinct; postvertical bristles incurved; 
antenns of male shaped much as in the male of Phyllomyza securi- 
cornis, the third joint truncate at apex, its length distinctly greater 
than its breadth; in the female the third joint is rounded and the 
antenne are of normal size; arista pubescent, in male its length does 
not exceed 14 times that of the third antennal joint, in female its 
length is about equal to from its base to second uppermost orbital 
bristle; cheeks narrow, marginal bristles weak, anterior margins of 
cheek produced, vibrissa slightly differentiated; proboscis chitinised, 
its entire length equal to about three times the height of head, 
geniculated; palpi large, spatulate, sparsely bristled; occiput almost 
invisible on upper half. “Mesonotom glossy black; two pairs of 
dorso-centrals present, the pair of bristles between the posterior pair 
distinct; pleuree glossy black; squame brown; scutellum glossy 
black; the basal pair of bristles much weaker than the apical pair. 
Abdomen glossy and like mesonotum covered with short black 
setule. Legs thickly covered with short setulose hairs. Wings 
clear, costa, basal part of veins, and veins 1-3 brown, the others 
indistinct, ventation as figure 7, Plate 4. Halteres black. 

Length.—1-1.5 mm. 

Originally described from Pennsylvania (Osten Sacken). Speci- 
mens in U.S. National Museum collection are from District of Colum- 
bia (collection Coquillett); Peaks of Otter, Virginia, July 26, 1906, 
(W. Paine); White Mountains, New Hampshire, July, (S. H. Scudder) ; 
Southern Illinois, (Robertson); and Kaslo, British Columbia, (R. P. 
Currie). 

Genus MEONEURA Rondani. 


Meoneura Ronpvanl, Prodr., vol. 1, 1856, p. 128. 
Anisoneura Lioy, Atti Inst. Veneto, ser. 3, vol. 10, 1864, p. 1314. 
Psalidotus primus Becker, Mitth. Zool. Mus. Berlin, vol. 2, pt. 3, 1903, p. 192. 


This genus may be distinguished from Agromyza by possession of 
the following characters: Frontal triangle distinct; frons with two 
anterior marginal bristles at center; lower two pairs of fronto- 
orbital bristles incurved, upper two pairs curved outward (pl. 5, 
fig. 11); vibrisse strong, the anterior pair consisting of an upper 
and lower incurved bristle on facial ridge, the others carried back- 
ward in a diagonal line from lower anterior angle to posterior upper 
angle at near to edge of eye (pl. 5, fig. 10). There is also an addi- 
tional bristle on lower part posteriorly; antenne as in Agromyza, 
arista slightly pubescent; wings with costa to end of third vein; 
fourth vein indistinct beyond cross vein; costa ciliated with short, 
but distinct bristles to end of first vein (pl. 4, figs. 2, 3). 





no. 2018. SYNOPSIS OF GENERA OF AGROMYZID#—MALLOCH. 


TABLE OF SPECIES. 


1. Larger species 14-2 mm.; fore femora with a long, curved bristle at about apical 
third on the postero-ventral surface (pl. 6, fig. 27) vagans Fallen. 
Smaller species barely 1 mm.; fore femora without a clearly differentiated 
bristle as above, the row on this surface graduated in length (pl. 6, fig. 


. lacteipennis Fallen. 


MEONEURA VAGANS Fallen. 
Plate 5, figs. 10, 11; plate 6, fig. 27. 


Agromyza vagans Fauuen, Dipt. Suec. Agromyza, 1823, 5.7 

? Agromyza obscurella FatteNn, Dipt. Suec., Agromyza, 1823, 5.7 

? Agromyza pectinata MeicEN, Syst. Beschr., vol. 6, 1830, p. 179, species 4.1 

? Agromyza infuscata MeicEN, Syst. Beschr., vol. 6, 1830, p. 184, 56 

Agromyza tritici Frrcn, 2nd Rept. Nox. Ins. N. Y. State, 1856, p. 303. 

Meoneura obscurella (Fallen) Ronpant, Prodr., vol. 1, 1856, p. 128, pls. 4, 5, 6 
figs. 3, 10, 11, 27. 


’ 


Male and Female.—Black, distinctly shining. Frontal triangle 
glossy, the anterior margin of frons distinctly reddish-yellow; some- 
times this color is confined to anterior margin, at others the anterior 
half of frons is reddish, and more rarely the pale color extends almost 
to vertex, but the ocellar triangle is always black. Face brownish- 
yellow, excavated, with a slight central keel and the mouth margin 
slightly produced, antennew brown, cheeks brown, paler anteriorly; 
besides the two anterior vibrisse there are four to five bristles forming 
the diagonal row across the cheek; above this series of bristles the 
cheek is subopaque, below it glossy and slightly granulose; proboscis 
and palpi brown, normal in size. Mesonotum slightly gray dusted; 
three pairs of dorso-central bristles present, the anterior pairs reduced 
in size; surface with numerous short setulose hairs. Abdomen sub- 
shining; segments brownish toward bases; all segments with scat- 
tered surface hairs, the most distinct being the preapical row on 
each segment; female ovipositor not chitinized, papillalike; male 
hypopygium of moderate size, glossy brown. Legs brown, the tarsi 
paler; all legs with short, pale brown hairs; besides the long bristle 
on anterior femur there is one present on the apical third of the 
antero-ventral surface of the hind femur; tarsi rather thickly covered 
with pale, almost white, hairs on the ventral surface. Wings gen- 
erally whitish, veins yellow or pale brown, costa interrupted at before 
tip of first vein, to this part furnished with a double row of setulz, 
which are longer than the diameter of the costal vein; length from 
humeral vein to end of first about one-third as long as next costal 
division; inner cross vein at just beyond end of first vein, outer 
cross vein at about one and one-half times its own length from inner; 
fourth vein indistinct from outer cross vein. Halteres milk white. 

Length.—1.5-2 mm. 

I have no hesitation in placing tritici Fitch as a synonym of the 
specimens in collection, from Europe, standing as obscurella Fallen. 
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| have before me the type-specimens of Fitch’s species and they 
agree in every particular with the European specimens. The species 
lacteipennis Fallen (Agromyza) is congeneric with obscurella and as 
this species is the type of Lioy’s genus Anisoneura that genus becomes 
a synonym of Meoneura. Becker described the genus Psalidotus 
with P. primus as type ' and in 1905 Becker and Bezzi? gave this 
species as a synonym of obscurella, making the genera synonymous. 
Becker’s figure gives only a single bristle on the mouth margin and 
he does not mention the diagonal row on the cheek so prominent in 
obscurella, but his description fits otherwise and probably he over- 
looked this feature. 

The specific synonyms cited are, | believe, correct, though I have 
not material at hand for comparison. 

The localities for specimens in collection are New York (Fitch’s 
types, four specimens and pupal cases), reared from wheat, and two 
specimens—Cambridge, Massachusetts (Burgess!). The European 
specimens are from Holland and were identified by de Meijere. I 
have seen one specimen from Boston, Massachusetts (C. W. Johnson). 


MEONEURA LACTEIPENNIS Fallen. 
Plate 4, fig. 2; plate 6, fig. 26. 


Agromyza lacteipennis FALLEN, Dipt. Suec. Agromyza, 1823, 4.4. 
Anisoneura lacteipennis (Fallen) Lioy, Atti. Inst. Veneto, ser. 3, vol. 10, 1864, 
p. 1314. 

Male and female.—Siunilar in coloration to the foregoing, but con- 
siderably smaller. In the coloration of the frons | find that the 
females have it more distinctly yellow than the males, though my 
series is not large enough to allow one to form a definite opinion as to 
whether this is the rule or not. The fore femur has a row of distinct 
hair-like bristles on the postero-ventral surface, but the very long 
bristle present in vagans is not noticeable in this species. The other 
characters of the species are almost identical. Costa less distinctly 
spinose at base than in obscurella. 

Localities of specimens examined: One specimen, Saldovia, Alaska 
(Harriman Alaska Expedition, Kincaid); two specimens, Kaslo, and 
two specimens, London Hill Mine, Bear Lake, British Columbia (R. P. 
Currie). 


Genus HEMEROMYIA Coquillett. 
Hemeromyia Coquiuttett, Journ. N. Y. Ent. Soc., vol. 10, 1902, p. 190. 
This genus was erected for the reception of a single species, obscura 
Coquillett. The postvertical bristles in the type are very small and 


slightly divergent, but, owing to the presence of a pair of bristles on 
the anterior margin of frons and the strong mouth-marginal bristles, 


! Mitth. Zool. Mus. Berlin, vol. 2, pt. 3, 1903, p. 192. 2 Kat. d. Palaar. Dipt., vol. 4, p. 239. 
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which extend above the level of the epistome, I consider its position 
in the Milichine more nearly the correct one than if it were retained 
in the Agromyzing. 


HEMEROMYIA OBSCURA Coguillett. 


Hemeromyia obscura Coquiuett, Journ. N. Y. Ent. Soc., vol. 10, 1902, p. 190. 


Female.—Shining black, anterior margin of frons narrowly, face 
and cheeks, third joint of antenne on lower half and tarsi yellow. 
Halteres with milky-white knobs. 

Frons one-third as wide as head at anterior margin, at posterior 
ocelli one-half as wide as head; surface of frons granulose; ocellar 
triangle glossy, distinct; center stripe opaque, bare except for the 
pair of bristles on anterior margin; orbits glossy on upper half, four 
bristles present; antenne small, half hidden below the anterior mar- 
gin of frons, which is slightly protuberant, third joint rounded, cov- 
ered with very short, white pile; arista swollen at base, bare, its 
length short of the breadth of frons at anterior margin; face concave; 
cheeks higher posteriorly than anteriorly, the shape much as in 
Meoneura, but the bristles much weaker. on the diagonal ridge, the 
upper bristle, in front, midway between the apex of antennw and 
lower margin of cheek, and in line with lower margin of eye; proboscis 
fleshy (palpi retracted); occiput invisible on upper half. Mesono- 
tum with surface finely granulose; four pairs of dorso-centrals, no 
other setule on center of disk; mesopleura and sternopleura with 2-3 
bristles each; scutellum as disk of mesonotum, the basal pair of 
bristles weaker than the apical pair. Abdomen with dorsum bare, 
the setule confined to the lateral margins and the apex. Legs with 
femora slightly thickened, fore femur with 2-3 long bristles on apical 
half of postero-vertical surface, and a row of shorter ones from these 
to base; other femora with shorter bristles on ventral surfaces; no 
tibial bristles present; apical spurs weak. Wings clear, veins black- 
brown; inner cross vein at near to wing middle, at distinctly beyond 
end of first vein, and at about one-third from apex of discal cell; 
outer cross vein at slightly more than its own length from inner, and 
about same length from end of fifth vein; third and fourth veins 
subparallel on last sections; sixth vein very distinct, but not reaching 
wing margin. 

Length.—1.5 mm. 

Redescribed from type-specimens. 

Locality —Las Vegas, Hot Springs, New Mexico (H. S. Barber). 
I have also seen two specimens taken by Mitchell and Cushman on 
Chisos Mountains, Brewster County, Texas, June, 1908. 

95278°—Proc.N.M.vol.46—13——10 
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HEMEROMYIA NITIDA, new species. 
Plate 6, fig. 21. 





Female.—Glossy black; bases of tarsi and apices of tibie yellow; 
halteres yellow; wings whitish, veins yellow. 

Head similar in shape to H. obscura, the frons slightly protruding 
and the face concave; the antenne are half hidden under the frons. 
Frons almost twice as wide as either eye, sides slightly convergent 
anteriorly, lower two orbital bristles directed inward, upper two 
directed outward; antenne rather larger than in obscura, arista simi- 
lar to that of obscura; cheeks over one-third as high as eye, the diag- 
onal line of bristles strong and running much closer to eye margin 
than in obscura; palpi very small. Mesonotum rather more strongly 
bristled than obscura, and between the dorso-centrals there are several 
irregular rows of short setule; scutellar bristles subequal. Abdomen 
as in obscura. Legs as in that species, but the ventral femoral bristles 
are stronger and there is one strong bristle on the hind femur at near 
apex on the antero-ventral surface. Wings with inner cross vein at 
little beyond end of first vein and at middle of discal cell; outer cross 
vein at its own length from apex of fifth and one and one-half times 
that length from inner; sixth vein less distinct than in obscura. 

Length.—1.5 mm. 

Type.—Cat. No. 15749, U.S.N.M. 

Locality.—F lorissant, Colorado (T. D. A. Cockerell). 

The presence of discal setule on mesonotum, the hind femoral 
preapical bristle, and the different venation should readily separate 
this species from obscura Coquillett. 


Genus TETHINA Haliday. 
Tethina Haumpay, Ann. Nat. Hist., vol. 2, 1839, p. 188. 


This genus may be distinguished from Rhicnassa Loew by the 
character of frons as given in the table of genera, and by the absence, 
or partial absence, of the cross vein closing base of discal cell. I con- 
sider that the genus properly belongs to the Ephydrid and not to the 
Agromyzidx, though whether the species rostrata Hendel is really 
congeneric with the other two or not, I can not say for certain. I 
include Tethina in my paper only -because it has been placed in 
Agromyzide by other authors. It can not belong here according to 
my definition of the family Mielidine, having no central frontal 
setule. ; 


SYNOPSIS OF SPECIES. 


1. Face very distinctly produced in profile; proboscis elongated (fig. 28) 


rostrata Hendel. 
Face not much produced in profile; proboscis normal 2 
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2. Legs except fore cox, knee joints and bases of tarsi black; outer cross vein of 

wing at less than its own length from end of fifth vein.......... coronata Loew. 

Legs yellow, femora black gray, all tibiz brownish on middle, tarsi with apical 

joint blackened; outer cross vein at three times its own length from end of 

SN cditiddetuiads «ddbmics okudicat bebe. bitaheiaadhbebcesdan parvula Loew. 
TETHINA ROSTRATA Hendel. 


Tethina rostrata Henve, Wien. Ent. Zeitg., vol. 30, 1911, p. 41. 


This species was described by Hendel from specimens sent him by 
Professor Aldrich from Pender, Idaho, and Friday Harbor, Washing- 
ton. I have not seen the species, which is unrepresented in the U.S. 
National Museum collection. 

TETHINA CORONATA Loew. 
Rhicnessa coronata Loew, Dipt. Amer. Sept. Ind. Cent., 6, 1865, species 98. 

This species was described from Georgia by Loew. I have seen 
specimens from Logansport, Louisiana (E. S. Tucker); Longview, 
Texas (E. S. Tucker); and Durango, Mexico (F.C. Bishopp). This 
species is very close to T. cinerella Haliday, differing in color of the 
fore coxe and in venation, that of the European species being nearer 
to the venation of parvula. 

TETHINA PARVULA Loew. 
Rhicnessa parvula Lozw, Dipt. Amer. Sept. Ind. Cent., 8, 1869, species 81. 


Originally described from Newport, Rhode Island. I have seen 
three specimens from Galveston, Texas (W. D. Pierce). Taken on 
Tamariz gallica. 

Genus RHICNCESSA Loew. 


Rhicnessa Lozew, Wien. Ent. Monatsch., vol. 6, 1862, p. 175. 


This genus though bearing a superficial resemblance to Tethina 
really belongs to the Miliching. The only described species occurring 
in North America which is referable to this genus is I consider albula 
Loew. I have seen several specimens of this from Galveston, Texas 
(E. S. Tucker). There is another species which occurs in Texas the 
description of which is given herewith. Anthomyea cinerea Williston, 
which Hendel suggests is a species of Rhicnessa, may belong here, 
but the name is preoccupied by cinerea Loew (1862), so that, even 
should it be distinct from albula Loew, or identical with the one now 
described, the name can not stand. Hendel states in his paper‘ 
‘‘ Xanthopoda Williston wahrscheinlich zu Tethina.” I have not 
seen either of Williston’s species, which were described from St. Vin- 


cent, West Indies. 
RHICNGESSA ALBULA Loew. 


Plate 6, fig. 22. 
Rhicnessa albula Lozw, Dipt. Amer. Sept. Ind. Cent., 8, 1869, species 80. 
This species was originally recorded from Newport, Rhode Island. 


The series I have examined was taken at Galveston, Texas, March 
17, 1908 (E. S. Tucker). 





1 Wien. Ent. Zeitg. vol. 30, 1911, p. 42. 
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RHICNG@SSA TEXANA, new species. 


Female.—Black-gray, with pale gray dusting, opaque. Head with 
frontal stripe reddish yellow, orbits and triangle whitish, face, cheeks, 
and antenne yellow, upper margin of third antennal joint brown; 
cheeks silvered on upper half; palpi yellow, proboscis brownish yel- 
low. Mesonotum slightly brownish on disk, and at some angles 
with faint indications of two brown stripes. Second abdominal 
segment almost entirely yellow, other segments with apices narrowly 
pale. Legs yellow, fore femora distinctly blackened, posterior pairs 
browned on middle, last two tarsal joints blackened. All bristles 
black or brown. 

Frontal triangle very short, ocellar bristles widely divergent; 
orbits narrow, the inner orbital row of setule regular, of moderate 
strength, incurved, the orbital bristles four in number; cruciate 
frontal setule consisting of about four pairs of moderate length; 
antennal arista hairlike, short, not longer than anterior width of 
frons, bare; eyes about one-third higher than long; cheeks about 
one-third as high as eye; marginal cheek bristles of moderate strength, 
upturned, in a single row, the vibrissa not differentiated. Mesonotum 
with four pairs of post-sutural, and two pairs of presutural dorso- 
centrals, between which are situated about four rows of short black 
setule. Legs with surfaces covered with numerous black setule, 
which are bristle like on the ventral surfaces of all femora towards 
apices. Wings clear, veins yellowish; veins 2-3 divergent, 3—4 slightly 
convergent apically; outer cross vein at nearly twice its own length 
from apex of fifth. Halteres yellow. 

Length.—2 mm. 

Male.—Similar to female though smaller, darker in color, particu- 
larly that of the femora, and wing veins. The outer cross vein is at 
more than twice its own length from end of fifth vein. 

Type and allotype.—Cat. No. 15807, U. S. N. M. 

Type-locality.—Corpus Christi, Texas, April 12, 1906 (F. C. 
Pratt). Locality of paratype: St. Augustine, Texas, March 22, 
1908 (E. S. Tucker). 

This species may be distinguished from albula Loew, by its darker 
coloration, and the fact that all the bristles are brown, or black, and 
not yellow, or white, as in albula. Rhicnessa cinerea Loew, of 
Europe, is closely related to this species, but has only two rows of 
setulse between the dorso-centrals on the mesonotum. It has also 
some other minor differences from tezana. 


PARALEUCOPIS, new genus. 


This genus comes very close to Leucopis Meigen, but may be 
distinguished from it by the eyes being distinctly longer than high; 
the third antennal joint disklike; the second joint of arista but 
slightly longer than its diameter; the mesonotum having only one 








—_ 
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pair of dorso-centrals; the costal vein of wing having closely placed, 
short, black thorns from end of first vein to apex of second, where they 
become indistinct; first costal division with the normal fringe and 
only one black thorn at apex of subcostal vein; subcostal vein indis- 
tinct, but complete; anal cell complete and distinct, the sixth vein 
straight, reaching two-thirds to wing margin; costa reaching to 
fourth vein. 
Type of genus.—Paraleucopis corvina, new species. 


PARALEUCOPIS CORVINA, new species. 


Male.—Metallic blue-black; antenne yellow, sometimes slightly 
browned; legs yellow, coxe except apices, femora except bases and 
apices narrowly, and sometimes middle of hind tibiew browned or 
blackened. Wings whitish, veins yellow; halteres yellow. 

Head in profile; frons flattened, descending toward front, face 
receding, slightly concave; frons, viewed from above, almost paraliel- 
sided, glossy black, with a brownish tinge anteriorly, surface with 
sparse very short pale hairs, breadth barely more than equal to either 
eye; antenne of rather small size; arista hairlike, bare; cheeks high, 
equal at posterior margin, where they are highest, to over one-half 
the height of eye at highest part, surface with hairs similar to frons; 
palpi brown; eyes bare. Mesonotum with very sparse dark setule 
on the disk besides the one pair of dorso-centrals; the one bristle 
present on the sternopleura is situated close to the upper posterior 
angle and is difficult to see owing to the fact that it is upturned and 
lies very close to the surface; squame white; scutellum arched, 
rounded, four equally strong marginal bristles present. Abdomen 
subopaque on basal two segments, highly glossy on apical segments, 
surface hairs pale. Legs stout; mid tibie with an apical, black, 
straight spur; all tarsal joints except last one with black bristles at 
apices on under surface; claws black. Inner cross vein of wing at 
slightly beyond end of first vein and at slightly beyond middle of 
discal cell; outer cross vein at about its own length from end of fifth 
vein; last section of fourth vein two and one-half times as long as 
penultimate section; third and fourth veins convergent, third ending 
in wing tip. 

Length.—1-5 mm. 

Type.—Cat. No. 15755, U.S.N.M. 

Female.—Similar to male in coloration and chetotaxy. 

Allotype and paratypes.—Same number as type. 

Locality.—Kerr Ranch, New Mexico, on Yucca species, April 23, 
1910 (J. D. Mitchell). One specimen marked ‘‘ From Raven’s nest,” 
same locality, has date 5-4—’10, by the same collector. There are in 
all 14 specimens in the series. 

A single specimen taken by H. Pinkus at Dallas, Texas, May 6, 
1910, agrees with the type series. 
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Genus ACROMETOPIA Schiner. 





Acrometopia Scuiner, Wien. Ent. Monatschr., vol. 6, 1862, p. 434. 
Oxyrhina pp. ZETTERSTEDT (not Meigen), Dipt. Scand., vol. 5, 1846, p. 1953. 
Acrometopa AuoricH, Cat. N. A. Dipt., 1905, p. 653 (lapsus). 

This genus was originally described from Europe, but two American 
species have been referred to it by Coquillett. The figure of the head 
(fig. 16, pl. 5) should serve to distinguish the members of this genus 
from other Ochthiphiline. 


ACROMETOPIA PUNCTATA Coquillett. 
Plate 5, fig. 16. 
Acrometopia punctata Coquitietr, Journ. N. Y. Ent, Soc., vol. 10, 1902, p. 185. 


The abdomen of this species has a distinct brown dot at base of 
all the discal setuls, and the cell between second and third veins 
from above outer cross vein to its base is clear. The type-specimen 
was taken by H. K. Morrison in southern Georgia. 


ACROMETOPIA MACULATA Coguillett. 
Acrometopia maculata Coquittett, Journ. N. Y. Ent. Soc., vol. 10, 1902, p. 185 


This species has the spots at bases of the abdominal discal setul 
much less distinct, but there are two distinct, rounded spots on the 
anterior margin of each segment, and the cell referred to in foregoing 
species has three narrow brown cross bands between the outer cross 
vein and the base of cell. The type-specimen was taken by August 
Busck in Baracoa, Cuba. 

Nothing is known of the early stages of either of our species, which 
are represented in the U. S. National Museum collection only by 
the type-specimens. 


Genus PHYTOMYZA Fallen. 


PHYTOMYZA MAJOR, new species. 


Female.—Yellow, subshining. Ovipositor brownish or blackish. 
Wings clear, veins yellowish, all veins distinct, but 1-3 thicker than 
4-6. Bristles black. 

Frons about twice as wide as either eye; orbits broad, one-half as 
wide as frontal stripe; upper two orbital bristles situated on near to 
inner margin of orbit; lower three on about center; in addition to 
these bristles there is an irregular row of short hairs between them 
and the eye margin; face concave, center raised longitudinally, but 
not sharply keeled; antennze of moderate size, third joint rounded, 
not much longer than second, pilose; second joint with a series of 
black hairs on apical margin; arista with basal joints elongated and 
thickened; pubescence short, but thick; eye almost as long as high; 
cheek slightly over one-half as high as eye; marginal bristles of mod- 
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erate length, vibrissa well differentiated; occiput linear. Mesonotum 
with 4 pairs of dorso-centrals and in one specimen with slight indica- 
tions of longitudinal vitte; disk with sparse, short black setulz; scu- 
tellum with four bristles. Abdomen: All segments with numerous 
short, black surface hairs, longer on lateral margins; ovipositor glossy, 
brownish or blackish, as long as, or slightly longer than, last abdom- 
inalsegment. Legs with apical tarsal joint darkened, and all surfaces 
covered with short black setule; hind femur thickened slightly; hind 
tibia with apical half thickened somewhat. Wings with first costal 
division one-half the length of second; third about one-fifth as long 
as second, and one-half as long as fourth; costa extending slightly 
beyond end of third vein; second vein slightly waved; third straight; 
fourth straight, ending slightly behind wing tip; sixth vein not 
reaching wing margin. 

Length.—4.5 mm. 

Type.—Cat. No. 15809, U.S.N.M. 

Locality —Ungava Bay, Labrador (L. M. Turner), with the type in 
another female in rather poor condition. 





PHYTOMYZA NITIDULA, new species. 


Female.—Shining black. Squame and halteres whitish. Wings 
whitish, veins 1-3, and costa, black. 

Frons parallel-sided, barely one-third wider than either eye; center 
stripe opaque; four orbital bristles present, the upper pair strongest; 
antenne of moderate size, third joint with a short, thornlike pro- 
duction at upper angle of apex; arista threadlike, bare, slightly longer 
than breadth of frons; face in profile slightly concave, receding 
toward mouth; eyes distinctly higher than long; cheeks narrow at 
anterior margin, at posterior margin less than one-third as high as 
eye; occiput distinct; marginal cheek bristles distinct; vibrissa not 
much differentiated. Mesonotum (rather rubbed in type) with 3 
pairs of dorso-centrals of moderate length, the posterior pair much the 
strongest; disk covered with short black setule; scutellum with four 
bristles. Abdomen broadly ovate; surface of segments finely granu- 
lose ; all segments with short, scattered, black hairs, which are longest 
on lateral and posterior margins of apical two segments. Legs nor- 
mal. Wings with costa falling almost as far short of apex of fourth 
vein as length of second costal division; first costal division one-fourth 
shorter than second ; second twice as long as third ; veins 2-3 divergent; 
almost straight; fourth vein ending in wing tip; veins 4-6 indistinct. 

Length.—1.25 mm. 

Type.—Cat. No. 15808, U.S.N.M. 

Locality.—Holtville, California (V. L. Wildermuth), Webster No. 
6149, 
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PHYTOMYZA LACTEIPENNIS, new species. 


Female.—Entirely black, subshining; halteres yellow, knobs white; 
tarsi yellowish, darkened at apices. Wings milk white, costa and 
third vein brownish yellow, first and second veins yellow, the other 
veins indistinct. 

Frons with center stripe opaque, the narrow orbitai stripes, and 
ocellar region glossy; breadth of frons one-third the width of head, 
the sides slightly divergent posteriorly; orbits in type-specimen de- 
nuded of bristles, but evidently normally with three pairs present; 
face concave in profile, lower margin slightly produced; cheeks nar- 
row anteriorly, much broadened posteriorly, at broadest part one- 
third as high as eye; antenne small, third joint with an acute upper 
angle at apex, but not so distinctly produced as in Cerodontha; arista 
bare, distinctly swollen at base, the terminal section threadlike; palpi 
small, bare, black; proboscis brown, of normal shape. Mesonotum 
with slight whitish pollinosity; three pairs of dorso-centrals present, 
the anterior pair weak; disk with numerous short setule; no distinctly 
differentiated bristles between the posterior pair of dorso-centrals; 
pleure with the normal bristles; scutellum with four subequal mar- 
ginal bristles, disk bare. Abdomen shining; lateral margins of al! 
segments with bristles, the last segment with noticeably long pos*- 
marginal bristles; ovipositor glossy black. Legs short, their surfaces 
with very short black hairs. Wings with first and second costal divi- 
sion subequal, third distinctly, but not greatly, shorter than second, 
third vein ending well in front of wing tip. 

Length.—1.5 mm. 

Type.—Cat. No. 15750, U.S.N.M. 

Locality.—Mesilla Park, New Mexico (C. N. Ainslie), Webster No 
5050. 
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EXPLANATION OF PLATES. 


PLATE 4 


Wing of Pholeomyia indecora 
Wing of Meoneura lacteipennis 
Wing of Meoneura vagans. 
Wing of Napomyza lateralis 
Wing of Cryptochztum iceryx 
Wing of Eusiphona mira 
Wing of Paramyia nitens 
Wing of Zuchlorops vittata. 


Pirate 5. 


. Head of Desmometopa m-nigrum. 
10. 
ai. 
12. 
13. 
14. 


Head of Meoneura vagans (side view). 
Head of Meoneura vagans (dorsal view). 
Head of Milichiella lacteipennis. 

Head of Traginops trrorata. 

Head of Pholeomyia indecora. 

Head of Odinia maculata. 

Head of Acrometopia punctata. 

Head of Phyllomyza securicornis (male). 
Head of Phyllomyza hirtipalpis (male) 
Head of Phyllomyza approzimata (female). 
Head of Eusiphona mira. 


Prate 6, 


Head of Hemeromyia nitida. 


. Head of Rhicnessa albula. 
23. 
24. 
25. 
26. 


Head of Pseudodinia varipes. 

Head of Euchlorops vittata (dorsal view). 
Head of ' Aldrichiella agromyzina. 

Fore femur of Meoneura lacteipennis. 
Fore femur of Meoneura vagans. 

Head of ' Tethina rostrata. 

Head of Cryptochxtum iceryx. 


Head of Pholeomyia leucozona. 
Head of Euchlorops vittata (side view). 


‘ These figures ure after Becker. 
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hirtipalpis (Phyllomyza)........... 137 | primus ( Meoneura).............-.. 142 
indecora (Pholeomyia).............- 134 | Psalidotus.. : vanes ee 
infuscata ( Meoneura).........-....- 143 | peeudodecora (Pholeomyia). eruexe” 6 
lacteipennis ( Meoneura)........... 144 | Pseudodinia.. : <eeteee sae 
lacteipennis ( Milichiella)............ 133 | punctata ( Acrometopia). hese 150 
lacteipennis (Phytomyza).... 152 | Rhicnessa .......... preteens cayies 147 
leucogastra (Pholeomyia)..... 35 Rhynchomilichia. . ; ” 
Leucopis.. sion 130 | robertsoni (Pholeomyia) ............ 185 
leucozona (Pholeomyia) beeareesees 135 | rostrata ( Tethina)...........- i 147 
Lobioptera.......... 135 | scutellata (Agromyza)....... 136 
longiseta (Paramilichia).. 134 | securicornis (Phyllomyza)...... <a 136 
lucidula ( Milichiella)........... 132 | similis (Euchlorops)....... 140 
maculata ( Acrometopia) . 150 | Stenoporomyia........ : 131 
ie acateksesneo< 136 | Tethina...... a 146 
magnipalpis (Phyllomyza).. . 138 | texana (Rhicnessa) 148 
major (Phytomyza) 150 | Traginops......-.-...-. 129 
Meoneura........-.. 142 | triticii ( Meoneura)...... 143 
Milichia. 133 | vagans ( Meoneura).......-....-. 143 
Milichiella. .. 131 | vittata (Euchlorops).... 139 
Milichinz.. 129 | zanthopoda ( Tethina?)...........- 147 
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A NEW SPONGE FROM THE NEW JERSEY CRETACEOUS. 


By Hervey W. SaimMer and SIDNEY PowERs, 
Of the Massachusetts Institute of Technology, Boston. 


Sponges have proved to be so rare in the Cretaceous rocks of 
America that any contribution to the subject, however slight, would 
be worth while. The fossil which forms the subject of the present 
paper is the only sponge which has been reported from the Cretaceous 
of New Jersey, where it was collected by H. W. Shimer in the Mount 
Laurel sandstone of Atlantic Highlands. This formation is composed 
almost entirely of moderately coarse sand grains (silicarenite) and 
glauconite. The age of the beds is Mount Laurel-Navesink of the 
upper part of the Cretaceous. 

The genus Celoptychium, to which it seems best to refer this 
specimen, has heretofore been found only in the Upper Cretaceous of 
Europe. Both Dr. T. W. Stanton and Prof. Stuart Weller, who have 
very kindly examined the specimen, have reported that they know 
of no sponge in North America with which it might be even generi- 
cally associated. The following species were found associated with 
this sponge: 

FORAMINIFERA. GASTROPODA. 


Nodosaria levigata d’Orbigny. Anchura pennata Morton. 
PELECYPODA. Gastrochena americana Gabb. 

Arca rostellata Morton. Lunatia halli Gabb. 

Cardium spillmani Conrad. Pyrifusus macfarlandi Whitfield ? 

Cardium tenuistriatum Whitfield. Trachytriton atlanticum Whitfield. 

Crassatellites subplanus (Conrad) Turbinopsis ? elevata Whitfield. 

Cucullza neglecta Gabb. Turritella vertebroides Morton. 

Cucullza tippana Conrad. CEPHALOPODA. 

Cyprimeria densata (Conrad). Baculites ovatus Say. 

Inoceramus confertim-annulatus Roe- Belemnitella americana Morton. 

mer. VERTEBRATA. 

Ostrea mesenterica Morton. Fish vertebre. 

Panopea decisa Conrad. Reptilian bones. 

Trigonia thoracica Morton. 


Genus COLLOPTYCHIUM Goldfuss. 
CC@LOPTYCHIUM? JERSEYENSE, new species. 
Plate 7. 


Mushroomlike, contracting from a broad and depressed upper 
surface into a short stalk. Edge of umbel rounded. Entire surface 
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covered with low radiating folds, which increase in number toward 
margin of umbel, where about 35 are present. Umbel subcircular, 
with greatest diameter 33mm. Entire height of sponge 20 mm. 
No ostia are apparent. 

A vertical cross section near the edge of the umbel gives indication 
that although the arrangement of the folds upon one side of the 
specimen is so poorly preserved as to be indeterminate, yet the 
apparent connection of the folds on the opposite side in pairs seems 
to indicate that there was originally present the typical sigmoid 
arrangement characteristic of Celoptychium, as seen in C. agaricoides, 
C. deciminum, etc. 

This specimen differs from the typical species of Celoptychium in 
the rounded instead of flattened margin of umbel and in the less 
elevation of the folds, though this latter feature may be due to 
imperfect preservation. It approaches C. seebachi and C. princeps 
in the depressed upper surface of umbel and in the gradual contraction 
of its lower surface into the stalk.’ 

Occurrence.—Cretaceous, Mount Laurel-Navesink beds at Atlantic 
Highlands, New Jersey. 

Holotype.—Cat. No. 31176, U.S.N.M. 





1 Abh. k. bayer. Akad. Wiss., math.-physik, classe, vol. 12, pl. 2. 








THE VARIATION EXHIBITED BY MAINLAND AND ISLAND 
SPECIMENS OF THE HIBAKARI SNAKE, NATRIX VIBA- 
KARI (BOIE). 


By J. C. THompson, 
Surgeon, United States Navy. 


In a recent paper' attention was called to the fact, first made 
known by Wallace, that where a serpent inhabits both the mainland 
and adjoining islands individuals captured on the islands frequently 
possess the larger number of vertebre. This has been examined into 
and found to hold true for a great many species, including members 
of the Colubride, Najidw, and Crotalide. An endeavor is being 
made to ascertain exactly which portion of the vertebral column 
becomes involved in the process of lengthening. In the present 
species it is the caudal region alone. 

The island specimens of Natriz vibakari (Boie) have been reported 
from Hondo, Shikoku, and Kiushu, three of the four principal islands 
of Japan. None have been reported from Hokkaido, the northern 
island. The mainland specimens have been captured at Khabarovka, 
Vladivostok, and Possiet Bay in the Ussuri Province of Siberia, and 
from Fusan in southeast Korea. 

If the sum of the gastrosteges and the urosteges in each specimen 
be plotted in linear fashion, it may be seen at a glance that the 
examples from the islands have the larger number of vertebre. 


Diagram showing the variation in the sum of the ventrals and subcaudals. 


In the above diagram the circles represent mainland and the dots 
island specimens. Where the sex has been recorded, there is added 
the conventional sign. 





| Herpetological Notices, No. 3, San Francisco. 
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Range of variation in 44 specimens. . 

Range in 9 mainland specimens 
Arithmetical mean................. 

Range in 35 island specimens. ........... 
Arithmetical mean. se 

Overlapping of mainland ‘and island s specimens: 
In terms of shields. . =. 
In percentage of the total range 


A more instructive graphic scheme will result if the records of each 
specimen be plotted on squared paper, due regard being taken of the 
gastrostege and urostege count. 


Diagram showing the variation in the subcaudals. 


Range of variation in 43 specimens: 
Ventrals. . 
Subcaudals. . 
Range in 9 mainland | specimens: 
Ventrals.. 
Subcaudals.. 
Range in 34 island specimens: 
Ventrals. . cathe sek dei ia ene 
Subcaudals... se ge soon innee. Gare 
Overlapping of mainland and island s specimens: 
Ventrals (range 12, overlapping 8).. Fd a ih wast tbe incs per cent... 66. 6 
Subcaudals (range 29, overlapping 3) ).. =e 10.3 


The variation in the number of dorsal vertebre, as evidenced by 
the gastrostege count, is seemingly of no consequence. As to the 
caudal vertebre, however, it is most apparent that the specimens 
from the two geographical regions are in this respect quite distinct. 
Furthermore, owing to the fact that a straightforward species is 
under consideration, occasional intermediates between the two groups 
exist. 
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The climate of continental islands is regularly milder than that of 
the adjoining mainland of the same latitude. Where the range of 
a species extends over regions that differ, in one having a more tem- 
perate climate, the animals inhabiting the warmer are prone to be 


the larger. The lengthening of the tail in this species is evidently 
an example of this phenomenon. 

The increase in the length of the vertebral column has been con- 
fined strictly to the caudal region. There has been no change in 
the relative position of the internal organs. The gastrostege level 
at which the principal viscera are situated may be presented in a 
table. 

Gastrostege level of the principal viscera. 
Mainland. Island. 


* 9 | 9 9 a 2 2 > > Q 
Gastrosteges......... 5} 146) 148) 143 | 143] 
Heart, apex | 27 ‘ 2 ‘ : 30 si : 26) 26] 
Liver: | | | | 

a 3! : 37] 38) 36] ; 35} 35] 
75 7 | 77| 7 Ag 72 
82 82] 8&3 | 8 


115 114 | } 110 


, 112 
125 125} 127) 1: 4 121 


120 1 
a ees eee : 1 
l 


22 123 | 119 | 
36 137 | 4 : 130 | 
28 127 . 2 | 123 


». Sei. Mus. No. (31487 31488 31486 131485 |15854 16085 15860 jtseee 15856 pases |15858 115857 15861 


An inspection of this table brings to light the fact that where one 
specimen has a few more body vertebre than another the increase 
has taken place in a definite part of the column. This region is 
between the gall bladder and the ileo-cecal valve, and would corre- 
spond to the lumbar region in the higher animals. 

The scales are in 19 rows anteriorly and 17 posteriorly; the IV 
row is the one that is suppressed, and it terminates at the upper 
half of an enlarged scale in the row below. 


Gastrostege level at which the suppressed rows terminate. 


Mainland. Island. 





76| 86 
) | 


75 V ol 


|_| antamenticmmmenel — — sceeneannshiniinetesl ae 
Cal. Ac. Sci. Mus. No. Bies7 1488 |31486 (31485 15854 16085 15860 |15859 | 15856 = pees 115857 | 15861 


7 


At present there are only a few records of mainland specimens 
but these are sufficient to show that there exists a marked tendency 
toward a reduction in the number of head shields. The island 





160 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 46. 


specimens normally have three postoculars, whereas those from the 
mainland as a rule have two. The island examples normally have 
7 supralabials, and where they vary it is in the direction of an 
increased number, or 8. Those from the mainland normally have 7 
also, but when they vary it is in the direction of a reduced number, 
or 6. 

The nearest ally of this serpent is Natric sauteri (Boulenger), from 
Formosa. There are no records of either from the intervening Riu 
Kiu Islands. 

The material upon which this study was based consists of 20 
specimens in the United States National Museum, 8 in the British 
Museum of Natural History, 12 in the California Academy of 
Sciences, and 6 records from literature. 





THE EXTINCT BISONS OF NORTH AMERICA; WITH DE- 
SCRIPTION OF ONE NEW SPECIES, BISON REGIUS. 


By Ouiver P. Hay, 
Research Associate of the Carnegie Institution of Washington. 


Since Frederic A. Lucas' wrote, in 1899, his paper on The Fossil 
Bisons of North America, a considerable number of new specimens 
have found their way into the various collections; and some of these 
furnish more complete portions of the skull than were known at that 
time. It seems therefore proper that these new acquisitions should 
be described and illustrated; and this the writer proposes to do, 
having, through the courtesy of the officers of the United States 
National Museum, the American Museum of Natural History, the 
Field Museum of Natural History, Earlham College, Indiana, and 
the University of Kansas, had free access to the materials in their 
possession. 

Inasmuch as many European writers have been disposed to refer 
the fossil bisons of North America, except perhaps B. latifrons, to the 
European species, Bison priscus, it seems to be necessary to consider 
that name anc the forms which have been arranged under it. 

Anyone who examines the various figures of skulls to which this 
name has been applied must be struck by the great differences 
which are presented by them in the length of the horn-cores, their 
direction, and the amount of their curvature. As examples of these 
may be taken two skulls figured by H. v. Meyer.? Figure 1, plate 8, 
represents the former, found near Pavia, Italy. Figure 2 of same 
plate shows the latter, supposed to have been brought from Hungary. 
Another example is represented by figures 1, 2 of plate 15, a specimen 
found in Siberia, in the case of which the horn-sheaths are yet 
present. Figure 3 of plate 8 is reproduced from the skull described 
by Pallas,’ and found on one of the tributaries of the Yenesei River, 
in Siberia. As will be observed the horn-sheaths had been preserved. 
Tscherski*‘ described this skull, comparing it with a number of others. 


1 Proc, U. S. Nat, Mus., vol. 21, pp. 755-771, pls. 65-84. 

2 Nova Acta, ete., vol. 17, 1835, pls, 10, 11. 

* Nova Comment. Acad. Petropol., vol. 13, 1769, p. 462, pl. 11, fig. 1. 
4 Mém. Acad. Imp. Sci. St. Petersb., ser. 7, vol. 40, 1893, p. 76. 
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The attitude assumed by most European writers, especially the 
older ones, on the relationships of the fossil bisons of the northern 
parts of the eastern and the western hemispheres is well illustrated by 
the language of J. F. Brandt.' This author, having studied the rich 
materials in the St. Petersburg Academy, expressed himself unhesitat- 
ingly as regarding Bison priscus Bojanus and Bos latifrons Fischer as 
identical with Bison bonasus of Europe. He further affirmed that, 
notwithstanding the contradiction which he had to expect in America, 
he identified Bison latifrons (Harlan) and Bison antiquus Leidy, to- 
gether with Bos priscus Bojanus, as mere races of one primitive form. 

It is very probable that to-day few naturalists would deny that all 
these forms have descended from a common and not far removed 
ancestor. There is, however, in our time, hardly one who will affirm 
that the European bison is the same species as the North American 
animal; and there are few who will contend that our Bison latifrons, 
with its immense horns, was specifically identical with the short- 
horned Bison bonasus of Europe, or even with the forms that have 
been included under the name Bison priscus. 

It is only recently that an effort has been made to establish distinct 
species and subspecies on the materials which have been found from 
the British Isles to Eastern Siberia in Pleistocene deposits. In 1909? 
La Baume, in an interesting paper on fossil and subfossil oxen of the 
Old World, discussed ten skulls of Bison priscus, and presented 
numerous measurements. Some of these skulls he figured. They 
had been collected in as nearly as many localities, scattered from the. 
Rhine to eastern Siberia. He concluded that, as regards the measure- 
ments of the skulls themselves, there appeared to exist no great 
differences, but he appreciated the fact that there existed very great 
differences among the horn-cores of the different skulls which had 
been described by the various European writers. On pages 52-54 
he gives a brief history of the several attempts which had been made 
to explain these differences; and he shows in a striking way the dif- 
ficult position in which these writers had placed themselves in their 
resolution to regard all these forms of bisons as belonging to a single 
species. La Baume expresses this conclusion: ‘‘It is impossible to 
refer to geographical varieties all the variations in the form of the 
horn-cores of Bison priscus; since very different sorts of horn-cores 
are found within very narrowly restricted regions and, on the other 
hand, horn-cores from widely removed localities agree completely.” 
The writer quoted did not attempt to establish any new species, 
regarding it as necessary to await the accumulation of additional and 
better materials. 


1 Verh. russ. mineral. Ges., ser. 2, vol. 2, pp. 137, 150. 
3 Schriften naturf. Ges. Danzig, n. s., vol. 12, Heft. 3, pp. 45-80. 
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It may be here remarked that La Baume, following Nathusius, made 
use, as a standard for comparison, of a measurement which is to be 
recommended; but which the present writer has not been able to use 
to any considerable extent. This measurement is the distance from 
the lower border of the foramen magnum to the base of the nasals. 
In but few fossil skulls can the basilar length be obtained; while in 
many the fronto-nasal suture remains. The measurement in question, 
called by La Baume ‘‘Schideldurchmesser’’ might be called in 
English the basinasal length. 

In the same year that La Baume published his paper Max Hilz- 
heimer ' described as a new species Bison primitivus. The type of 
this species had been found near Kisensk, on the Lena River, Siberia. 
This will be referred to again on page 177. In a second paper? 
Hilzheimer described Bison uriformis, basing it on part of a skull 
with complete horn-cores, found near Kottbus, in Prussia; also, 
Bison europxus lenensis,* on a nearly complete skull, with horn- 
sheaths, which had been collected on the Vilui River, an affluent of 
the Lena; furthermore, he recognized‘ a second specimen of his 
B. primitivus, brought from Vologda, in Eastern Russia. The two 
last-named skulls were among those studied by La Baume. 

If the fossil bisons of Europe are to be subdivided into species, or, 
as some doubtless prefer to call them, subspecies or races, it will be 
first of all necessary to determine what is the form to which the term 
priscus is to be applied. This may not be a wholly easy matter; at 
least, so far as the writer knows, no one has yet attempted to place 
the name on a solid basis. It is generally credited to Bojanus'‘ 
who uses the combination Urus priscus. If this were the first use 
of the specific name, as applied to a fossil bison, the reviser might 
select as the type any one of the five specimens catalogued by 
Bojanus; and thus the further usefulness of the name would depend 
on the quality of the reviser’s mercy. However, Bojanus himself 
indicates (“‘nomine aliis auctoribus iam recepto”’) that he was not 
the first to use the name. H. von Meyer’s Palwologica, etc., in 
which he states that he has dealt with the literature, is not accessible 
to the present writer; but he finds, through the good offices of 
Dr. C. W. Richmond, that Schlotheim, in 1820, applied the title 
Bos urus priscus to three specimens which had been found somewhere 
in the neighborhood of Gotha, Germany. One of these was a com- 
plete horn-core, over 2 feet long; another, the lower half of a still 
thicker horn-core, together with a part of a skull. Schlotheim 

1 Jahreshefte Ver. vaterl. Naturk., Wtirttemberg, 1909, pp. 241-269, pis. 6, 7. 
2 Sitz.-Ber. Ges. naturf. Freunde, Berlin, 1910, p. 138, figs. 3, 4. 

3 Page 144, figs. 8, 9. 

« Page 142, figs. 6, 7. 


5 Nova Acta, etc., vol. 13, 1827, p. 427. 
* Petrefactenkunde, p. 10. 
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stated that his specimens agreed wholly with figures which had been 
published by Faujas, of a skull which had been found in the Rhine 
near Bonn. The horn-cores of this skull had, however, lost their 
extremities. H. Bronn, author of the article on “Ochsen”’,! makes 
this disposition of Schlotheim’s name: “1, Bos taurus Lin. var. fossilis 
Cuv. (Bos urus priscus, v. Schloth.),” J. F. Brandt? seems to refer 
Schlotheim’s name to Bos primigenius. It seems probable, however, 
that the complete horn-core in Schlotheim’s hands resembled those 
here figured, after v. Meyer (pl. 8, figs. 1, 2), or those of the skull 
represented by Owen.’ It is very probable that the specimens men- 
tioned by Schlotheim are yet in existence; and if so, and if Schlot- 
heim’s use of the name priscus for a fossil bison of Europe is the 
earliest, one of the three specimens, preferably the most complete one, 
ought to be selected as the type of Bison priscus, and it ought, fur- 
ther, to be carefully figured and described. We would then have 
for our building a fixed corner stone, even though it might not be 
one that furnishes everything that could be desired. 


The first of the American species of extinct bison to be considered 
is Bison antiquus Leidy. 


BISON ANTIQUUS Leidy. 


It is unfortunate that the types of so many species of fossil animals 
are very imperfect specimens. That of Bison antiquus consists of 
only a portion of the right side of the skull bearing a part of the 
horn-core. This fragment has likewise been eroded somewhat, so 
that the exact dimensions and form can not be determined. This 
results in somewhat different estimates.‘ The writer has attempted 
here to restore in outline the missing part of the horn-core, so that 
one may form a judgment regarding its shape (fig. 1). At a later 
time Leidy referred to the same species a skull lacking all in front of 
the orbits, but with complete horn-cores, which had been discovered 
in California. This was figured by Leidy under the name Bison 
latifrons.’ Rhoads * made this specimen the type of Bison californi- 
cus. The writer’ described and illustrated, under the name B. 
antiquus, a skull which is in Earlham College, Richmond, Indiana, 
and which was discovered some years ago near Vincennes, Indiana. 
The figures are here reprinted (figs. 2, 3). This skull differs from 





1 Ersch und Gruber’s Encyclopiidie der Wissenschaften und Kiinste, sec. 3, 1836, p. 278. 

2 Verh. russ. mineral. Ges., ser. 2, vol. 2, p. 186. 

3 Brit. Foss. Mammals and Birds, p. 491. 

¢ Allen, American Bisons, p. 26; Lucas, Proc. U. S. Nat. Mus., vol. 21, 1899, p. 760; Hay, Geol. Surv. 
Indiana, vol. 35, 1912, p. 650. 

* Extinct Vert. Fauna, pl. 28, figs. 4,5; Lucas, work previously cited, pis. 69, 70. 

® Proc. Acad. Nat. Sci. Phila., 1897, p. 501. 

1 Work previously cited, p. 650. figs. 50, 51. 
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that found in California in having slenderer horns. This may be 
explained on the supposition of a difference of sex. There seem to 
be some differences in the proportions of the cranium likewise. In 
the Indiana specimen the distance from the occiput to a line joining 
the hinder borders of the orbits is about 73 per cent of the width at 
the rear of the orbits; in the California specimen the corresponding 
estimate is about 69 per cent. However, in four skulls of the Ameri- 
can bison a range is found which is equally great. It seems to the 
writer that we must believe that the California specimen and that 
found in Indiana belong to the same species. The characters that 
distinguish this bison are found, as pointed out by Lucas, in the 
horns, which are about as long as the skull is wide, rapidly tapering, 
somewhat sagging, at the base, recurved at the tip, and directed out- 
ward in a plane at right angles with the midline of the skull. In all 


ees 


mid phe 


Whig ck 


Fi@. 1.—BIsON ANTIQUUS. TYPE. PART OF SKULL. HORN-CORE RESTORED TO SHOW FORM. 


the other species of North American and apparently also of European 
bisons the axis of the base of the horn-core is directed more or less 
toward the orbit of the opposite side. 

In his work The American Bisons, Living and Extinct, page 21, 
published in 1876, J. A. Allen accepted this species as being distinct 
from the European Bison priscus; but, he included in it Bison crassi- 
cornis, of Alaska; as well as remains which have since been recog- 
nized by Lucas as B. occidentalis. He was therefore entirely con- 
sistent when he gave his judgment as follows: 

The types here recognized as distinct forms under the names B. priscus and B. 
antiguus, it should be remarked, differ but slightly from each other—not more so, 
probably, than do B. bonasus and B. americanus, if indeed so much—and constitute, 
as it were, a common circumpolar form from which B. bonasus and B. americanus 
have probably been differentiated. 

Richard Lydekker, in his Wild Oxen, Sheep, and Goats, etc., pub- 
lished in 1898, on page 61, regarded B. antiquus and B. crassicornis 
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(as well as materials now called B. occidentalis) as synonyms of B. 
priscus, the extinct bison of Europe. He figured a skull, lacking 
the part in front of the orbits and bearing the horn-cores, which had 
been found at Ilford, Essex, England. There is a cast of this in the 
United States National Museum, and from this photographs have 
been made and reproduced (pl. 9, figs. 1, 2) for comparison with the 


Fig. 2.—BIson ANTIQUUS. SKULL AT EARLHAM COLLEGE. FRONTAL VIEW. 


figures here given of other species of extinct bisons. Mr. Lydekker 


regards this skull as that of a very large bull.'| It appears to be the 
same specimen that Richard Owen? thought might be the skull of a 
female. Attention may likewise be called to another specimen 
which was dug up at Woolwich, England, and of which Owen pub- 
lished a figure on page 49 of the work just cited. The horn-cores have 


Fig. 3.—BIsON ANTIQUUS. SKULL AT EARLHAM COLLEGE. VIEW FROM THE REAR. 


an appearance quite different from that of the specimen found at 
Ilford, being much slenderer and apparently not so much curved. 
From the cast of the Ilford specimen the present writer has obtained 
the following results. For comparison the corresponding measure- 
ments are taken from the specimen of B. antiquus which is at Earl- 
ham College and of the California skull which has been called by 
Rhoads B. californicus. 


1 Cat. Foss. Mamm., pt. 2., p. 24. 
? Brit. Foss. Mammais and Birds, p. 494. 
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Measurements of skulls. 


Dimensions taken. 


Width between bases of horn-cores 

Width at the rear of the temporal fossze 

Width across mastoids 

Width at rear of orbits. 

Width between orbits and horn-cores. 

Length from occipita) crest to !ine joining the rear of the orbits 

Distance from lower border of foramen magnum to rear of nasals, 
basinasal length os 

Length along upper curve of horn-core 

Length along the lower curve of horn-core......>... 

Distance between tips of horn-cores. . . 

From outside to outside of horn-cores, greatest. . 

Greatest diameter of base of horn-core 

Least diameter of base of horn-core 





It ought to be stated here that the measurements of the specimen 
of B. priseus which were recorded by Mr. Lydekker in the catalogue, 
as cited, differ from the corresponding ones here given, not having 
been taken in the same way, the length of the horn-core, 375 mm., 
being taken evidently in a straight line. It is further to be noted 
that in the present paper the distance between the bases of the 
horn-cores is taken across the forehead where the rough bases ap- 
proach each other most nearly. Some authors appear to take the 
measurement between other points. 

The skull from California which has been regarded as B. antiquus 
has horn-cores of nearly the same length as those of the Earlham 
specimen, but they are of greater diameter at the base. We may 
therefore regard the California skull as being that of a bull; the 
other, that of a cow. Is it then possible that the English skull with 
a narrower forehead, greater width at the orbits, and immensely 
longer horns, besides other differences, belonged to a bull of the 
same species? The writer does not think so. 


BISON OCCIDENTALIS Lucas. 


The type of this species is in the United States National Museum 
and has the catalogue number 4157. It was discovered by Sir John 
Richardson, at Fort Yukon, Alaska, where the Porcupine River 
empties into the Yukon. The specimen consists of the rear of the 
skull bearing the two horn-cores. Of the left horn-core the distal 
extremity is missing. Inasmuch as a number of other specimens 
which are to be referred to the same species have come to light, it 
seems best to consider them. Figures are here presented of the 
type skull (pl. 9, figs. 3, 4). 

The most nearly complete skull of this species known to the writer 
is one in the American Museum of Natural History. Through the 
liberality of the officers of the museum the writer has been furnished 
with photographs of this skull, and from these the figures here shown 
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have been prepared (pl. 10, figs. 1, 2, 3,@). The skull was found in 
the Fox Gulch mine, near Dawson, Yukon Territory, and was pre- 
sented to the American Museum of Natural History by George T. 
Coffey, through L. S. Quackenbush. The catalogue number of the 
specimen is 13721. This skull lacks the lower jaws; likewise the 
maxillary, the premaxillary, and the lachrymal of the right side are 
missing. The true molars of the left side are present, but are some- 
what shattered and consequently have not been figured. The meas- 
urements taken are found in the second column of the following table. 
In the first column are the corresponding measurements from the 
type-specimen, so far as they can be obtained: 





Measurements of skulls. 





Dimensions taken. Type. i U.S. a U. eu | w -~ : 

Length from the rear of the occipital condyles to front | mm. mm. mm. mm. | mm. 

SN sc: h- enhbnae kde ousundikns op kbeas > Selntens ees 573 hin policien teal 600 
Length from front of foramen. magnum to front of pre- | | 

DD hh aich tanbinbeihkedbonimbsthsenstknlnbsiseecnteseeneced Se, Levassosamisauasaeta 560 
Length from middle of occipital crest to front of pre- | 

nt ood i een aubsiinguees ses enka wonbninabes Veases MD dnéwetendsl Le iccneiehe 615 
Length from middle of occipital crest to front of nasals..|........ Ge Tinedanbesdiucdéecmnde 533 
Length from middle of occipital crest to rear of nasals 266 285 280 260 271 
Distance from upper lip of foramen magenm | to middle 

eI Gin coco ccccescoscasesece 107 110 102 BP Ebavcecanss 
Distance between bases of horn-cores............ 297 335 | 320 312 370 
Distance from lower border of foramen magnum to rear 

of nasals, basinasal length............. : OOD bi onnt tbe  ] Serer Severe 
Width of skull at the auditory openings... .. 27: 280 290 298 305 
Width of skull at the hinder ends of the temporal fosse . 175 200 | 187 202 195 
Width of skull at constriction between orbits and bases 

ncn cov ovsruebebees cwabscccbnpeess J 297 295 298 300 360 
Width of skull at the rear of the orbits.............. 355 355 6S 397 
Width of skull at the maxillo-malar sutures............'........ Me Vibih ins scilcdbescsbubieobeuhGnen 
Width of muzzie at middle of length of premaxille.... ........ 1434 
Width of palate between anterior premolars.................. 90 
Width of palate between hinder molars................|...... 132 
Width across nasal bones, in straight line........... ; dled oben Oe Haacdenavachhsovsedsgeledsdbeetde 
ac cicnnnsiniees ated bndeorescsewese +i se 72 al anal ae 
Diameter of base of horn-cores, fore-and-aft.......... 102 118 105 115 107 
Diameter of base of horn-cores, vertical............ 96 95 SS 95 92 
Circumference of horn-cores at base................ soul 300 320 310 336 325 
Length of horn-cores on upper curve. .............. 2 355 330 352 310 
Length of horn-cores on lower curve............... si 365 420 415 415 375 
Distance between tips of horn-cores.................. 700 920 810 St) 880 
From middle of occipital crest to rear of orbit—streight | 

Ne rn Ch aeac eet acai wean ge tnuoaee rcpt 200| 288 MG scidceus 


The following are the measurements of the molar teeth; and in 
the second column the corresponding measurements of the molars of 
two American bisons, the stage of wear being about the same: 


Measurements of teeth. 


AM.N.H..U oN M. U.S.N.M. 


| 
Teeth measured. la 13721 | 29374 
| 





| 





mm, mm. ™mm. 
of the molar series. . . . 92 92 93 

Mt width | | RS 
31 33 33 

matics, 2» 2s | 28.5 
weet 20 2 | 28 
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It will be observed that there is no considerable differences in the 
measurements of the teeth of the two species; and, had we more 
individuals, these differences might disappear. However, a differ- 
ence is seen in the structure of the last molars of the two species. 
On the anterior half of the outer face there are, in B. occidentalis, 
three pillars which descend from the base of the tooth, instead of 
two, as in the existing bison. That is, the deep valley or groove 
just opposite the posterior horn of the anterior crescent of Bison 
bison is, in B. occidentalis, occupied by a pillar about equal in diameter 
to the pillar just behind it and belonging to the hinder half of the 
outer face of the tooth. This extra pillar is not present in the other 
two molars. 

It will be seen that in various ways this specimen differs from 
the type. The skull has exactly the same width, 355 mm., at the rear 
of the orbits, and the cranial length (from the middle of occiput to 
line joining the rear of the orbits) is practically the same. Never- 
theless, the distance between the bases of the horn-cores is greater 
by 38 mm.; the distance between the hinder ends of the temporal 
fosse is 25 mm. greater; the circumference of the base of the horn- 
cores is somewhat greater; the horn-cores are longer by about 55 mm. 
and the distance between the tips of the horn-cores is greater by 
220 mm., the latter greater dimension being partly due to the less 
abrupt curvature of the horn-cores. When the figures showing the 
rear of the skulls is examined (pl. 9, fig. 4; pl. 10, fig. 2) it is seen that 
the forehead of the American Museum specimen is more swollen than 
that of the type and that the horn-cores sag somewhat more than 
in the type. It may be observed that similar differences exist in 
the American bison and that the sagging of the horns seems to be 
associated with the inflation of the forehead. 

In both the type and in the American Museum specimen the axis 
of the horn-cores is directed pretty nearly toward the orbit of the 
opposite side. Also in both a line joining the extremities of the 
horn-cores passes somewhat behind the occiput; slightly less in the 
type than in the other specimen. 

It is proposed next to describe the skull and briefly the skeleton 
of a specimen which is in the University of Kansas and which is 
assigned to B. occidentalis. This was found near Russell Springs, 
Logan County, Kansas, and was described originally by Alban 
Stewart, under the name Bison antiquus; later by Lucas and Mc- 
Clung, who referred it to Bison occidentalis. Both Stewart and 
McClung gave numerous measurements. The specimen has been 
mentioned also by Williston in two or three papers. With this bison 
were found six or seven other individuals, all probably members of 
one herd. Beneath the scapula of this fine individual H. T. Martin 
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found a flint arrowhead. This fact has been treated by Williston 
and McClung. 

Besides the measurements of the skull (figs. 4 and 5) presented on 
page 168, in the fifth column, it may be added that the width at the 
rough eminence above the fourth premolar is 168 mm.; the lower jaw 
has a height of 72 mm. at the hinder molar. 

The teeth are worn down well toward the roots. The upper tooth 
line, not including the missing pm.’, is 144 mm. long. The following 
are the dimensions of the teeth so far as obtainable: 


Fie. 4.—BIsON OCCIDENTALIS. SKULL aT KANSAS UNIVERSITY. FRONTAL VIEW. 


Measurements of teeth. 








The width of m.* was taken across the hinder lobe, the front lobe 
being injured; the widths of pm., and of pm., were taken at the rear. 
M., measured across the middle lobe 29 mm.; across the hinder lobe, 
11 mm. Inasmuch as the length of each tooth diminishes as it is 
worn toward the base, the lengths were doubtless greater earlier in 
life. For the dimensions of the upper teeth in skulls of Bison bison 
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at hand, see table on page 168. In the lower jaw of another Bison 
bison, No. 172689, U.S.N.M., from northern Alberta, the length of 
the last lower molar is 46 mm.; the width across the front lobe, 21 
mm.; across the middle lobe, 20 mm.; across the hinder, 11 mm. It 
will be seen that at least this tooth in the fossil species is longer and 
especially much wider than in the existing bison. The dimensions 
of the upper teeth of this Kansas specimen differ somewhat from those 
of the specimen in the American Museum of Natural History. 

As regards the direction taken by the horn-cores it may be said 
that a straight line joining the tips has its middle point 90 mm. above 
the occipital crest and at a somewhat shorter distance behind it. 
Near the bases the horn-cores are directed outward, somewhat back- 


Fig. 5.—BIsoON OCCIDENTALIS. SKULL AT KANSAS UNIVERSITY. LATERAL VIEW. 


ward, and slightly downward, but soon beginning to rise. At the 
base the horn-cores are only slightly flattened. 

Measurements of the other parts of the skeleton have been pub- 
lished by Stewart and McClung. A drawing of the whole skeleton is 
here presented (fig. 6), prepared from a photograph furnished by the 
University of Kansas. The atlas is wholly artificial. The centrum 
of the axis has a length of 110 mm.; its spine rises 170 mm. above the 
lower surface of the centrum. The spine of the seventh cervical is 
510 mm. high, but it is partly restored. The spine of the first dorsal 
is 540 mm. high; of the second, 600 mm. high. The centrum of the 
fifth dorsal is 72 mm. long; that of the tenth dorsal, 61 mm. long; 
that of the first lumbar, 70 mm. long. The sacrum has a length of 
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280 mm. The following additional measurements are given, and for 


comparison the corresponding ones of a mounted American bison in 
the U. S. National Museum, No. 12456. 


Measurements of the scapula, pelvis, and limb bones. 


Bison occi- | 
) 
Dimensions taken. \"@ ; 


Scapula: 

Length. 

Width of upper end. 
Humerus: 


mm. 
575 
300 

> 396 

Length from head to distal end, inner side 7 . ; 365 

Fore-and-aft diameter of middle of shaft... ‘ 65 
Width of articular surface at lower end bi : , 107 
Ulna, » Sane length, in a straight line ; 470 


: ; sed 345 
Transverse diameter of middie of shaft........... denials alkenes 58 
Transverse diameter of lower end..... ; aaeummneda 102 

Anterior cannon bone: 

erse diameter at lower end.........................-...---. ‘ "88 
From anterior end to middle of acetabulum 


From middle of acetabulum to rear of ischium.... mae 

’ Distance from lower border of one acetabulum to that of the other.. ae 220 
emur: 

ied atin esenen bbdadmanepapseecneree ‘ 

Length from head to lower border of inner condyle ie 

Transverse diameter at middle of shaft......................... 

Distance from inner surface of head to outer surface of greater trochanter. 

Total length.. 

Width of lower end. 
Caleaneum, total length.............. . 
Hinder cannon bone: 

Total length.. 

Transverse diameter at middle of length 


It will be seen that, as compared with the mounted American 
bison, the Kansas specimen has all the limb bones longer, but not 
greatly longer. The length of the hind leg from the femur down, in 
the Kansas specimen, is 930 mm.; in the mounted American bison, 
860mm. Most of the measurements of the skull indicate a somewhat 
larger animal than the specimen in the American Museum of Natural 
History, No. 13731. The horn-cores are, however, considerably 
shorter than in the latter specimen. One of the most remarkable 
features of this specimen is the narrowness of that part of the face in 
front of the orbits. In this respect it is wholly different from the 
American Museum specimen and from one figured by Quackenbush ! 
here reproduced (pl. 10, fig. 3, c), and from all other known specimens 
from Alaska or elsewhere. One might readily suppose that such a 
difference would indicate a distinct species. However, in Lydek- 
ker’s Wild Oxen, Sheep, and Goats, there is a view of the skull of a 
bull and one of a cow of the European bison; and in the bull the face 
is narrowed as it is in the Kansas specimen. For the present, there- 
fore, it seems best not to remove this specimen from B. occidentalis. 


1 Bull. Amer. Mus. Nat. Hist., vol. 26, pl. 17. 
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In the United States National Museum are two specimens which 
the writer refers to this species. They have the catalogue numbers 
5514 and 2643. Each consists of the hinder part of the skull, together 
with the horn-cores. 

No. 5514 (pl. 11, figs. 1, 2) was found on the Tanana River, about 
20 miles above its mouth, by Mr. Charles Sheldon, by whom it was 
presented to the United States National Museum through Mr. W. H. 
Osgood. The measurements are to be found in the third column on 
page 168. 

No. 2643 of the United States National Museum (pl. 11, figs. 3, 4) 
was obtained on the Old Crow River, in Yukon Territory, by A. G. 
Maddren, of the United States Geological Survey. It consists of the 
rear of the skull bearing the complete horn-cores. A figure showing 
the skull and horn-cores from behind was published by Mr. C. W. 
Gilmore.' The measurements are presented in the fourth column on 
page 168. The horn-cores are more strongly grooved than im most 
specimens. Both of the specimens just mentioned have likewise the 
horn-cores more flattened than most other individuals. 

In the Field Museum of Natural History, Chicago, there is part of 
a skull with both horn-cores, the one of the right side lacking the tip 
(pl. 12, figs. 1,2). The cranium is preserved to the fronto-nasal 
suture. The specimen is labeled as having come from Point Barrow 
and was purchased in 1902 from the University of Pennsylvania. 
The figures show the directions taken by the horns. The forehead 
is nearly flat. 

The following measurements were taken by the writer: 


Measurements of No. 6882, Field Museum Natural History. 


mm. 
Width at the rear of the orbits... .. it pana aaa abies ee eee 330 
Width between the orbits and bases of horn-cores.....................-.....- 290 
Width between bases of the horn-cores.................-------+---- eonuaten 310 
Extent from tip to tip of horn-cores (estimated)...............-...--.......--- 860 
Distance between the hinder ends of the temporal fosse...................... 198 


In the American Museum of Natural History there is part of a 
skull (pl. 12, figs. 3, 4) which presents the face as far forward as the 
fronto-nasal suture and both horn-cores, of which the left one is 
imperfect and the right one lacks a small part. The exact locality is 
unknown, but it is said to have been found somewhere in the valley 
of the Ohio River. This skull has furnished the following measure- 
ments: 


1 §miths. Misc. Coll., vol. 51, pl. 12. 
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Measurements of skull in American Museum Natural History. 
mm. 
Distance from middle of occipital crest to fronto-nasal suture. ................ 266 


SEE WOOTEN PETE ON MONECODOE i. oc cscsccecccnscenccosecanbecesseseercesses 290 
Width of constriction between orbits and bases of horn-cores................ 277 
Width at the rear of the orbits. . ee Peatam rained sate ed cel cae 
Distance between hinder ends of temporal fom... deerdanue 170 
Width at ear-openings.. 300 
Height of occipital crest above lower lip of f foramen n magnum... caer 150 
Height of occipital crest above upper lip of foramen magnum. . .. 110 
ee 
NN EE ee 
Diameter of base of horn-core fore and aft 115 
Diameter of base of horn-core vertically . 105 
Se ee eee ee 335 
Distance between tips of horn-cores (estimated).................-............ 840+ 


In the Pleistocene deposits of Alaska there have been found a 
number of specimens of this species whose horn-sheaths have been 
preserved. The substance which composes these horn-sheaths is 
subject to only slow decay and may, even in the climate of our north- 
ern States, when protected from weathering influences, resist destruc- 
tion for ages. In the cabinet of Syracuse University there is the skull 
of a bison which was dug up about 1890 or previously, at a depth of 
10 feet in a black muck, and which must have lain there many years. 
On the horn-cores of this skull there remain yet the horn-sheaths in a 
good state of preservation. The animal belonged to the existing 
species. 

If in our climate the horns may endure so long, it is not astonishing 
that they should have been preserved since even early Pleistocene 
times in soils that have remained probably continuously frozen. 

One of these specimens on which the horns yet remain has been 
illustrated by L. S. Quackenbush on plate 17, figs. 1, 2, numeral 2, 
of the paper which has already been quoted. This figure is here 
reproduced (pl. 10, fig. 3, c). The skull referred to is the one on the 
right side. It was found at the same locality as the skull above 
described and figured (pl. 10, figs. 1, 2,3, a). The specimen which 
retains the horns probably remains at Fox Gulch, which place is not 
far from Dawson, Yukon Territory. No description of it has been 
published. The figure shows well the size and form of the horns. 
Were the sheaths removed the cores would probably have approxi- 
mately the length and curvature of the specimen shown on the left 
side of figure 3. 

Figure 1 of plate 13 represents another partial skull retaining the 
horns, which was seen by C. W. Gilmore, in a laundry, in Dawson, 
Yukon. No measurements were taken. 

In the United States National Museum there is still another skull 
which it appears to be necessary to refer to B. occidentalis. This has 
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the catalogue number 5513, and was found 12 miles above the mouth 
of Pelly River, Yukon Territory. The finder was Charles Sheldon, 
who in 1905 presented the skull to the United States National 
Museum, through W. H. Osgood. It lacks the lower jaws, the max- 
ille, premaxille, and the nasals. It is remarkable on account of the 
shortness of the horn-cores. The following measurements have been 


taken: 


Measurements of No. 5518, United States National Museum. 


Distance from lower lip of foramen magnum to fronto-nasal suture 

Width at mastoid region 

Width at hinder ends of temporal fossee. ; eb atta 

Width at constriction between orbits and ‘hoomdiente. 

Width at rear of orbits 

Height of occipital crest above lower lip of foramen magnum 

ee NN aoc o sn eernanbeneecécoccaceengsssece 
Diameter of base of horn-cores, fore and aft................ 

a 
Length of horn-core on upper curve 

Length of horn-core on lower curve 

Circumference of horn-core at base. ................... ee 
Distance between tips of horn-cores 

Distance from occipital protuberance to middle of line joining rear of orbits.... 215 
Distance between base of horn-core at the tip 


It will be seen that the dimensions of the horn-cores are greatly 
like those of B. bison. In this respect the specimen resembles that 
figured by Allen on plate 4 of his work already cited. Both these 
skulls differ, however, from those of B. bison in having the bases of 
the horn-cores pass outward from the skull without drooping, as they 
do probably always in the species last mentioned. Such skulls might 
be looked upon as illustrating the transition from B. occidentalis to 
the existing American buffalo. 

A few words may be said regarding the specimen, consisting of the 
horn-cores and the rear of the skull, more or less damaged, but 
appearing in front to come forward to the notch for the nasals, 
which was described by Sir John Richardson ' as doubtfully Bison 
priscus. Lucas’ regarded this skull as specifically identical with the 
type of B. crassicornis. There is in the United States National 
Museum a cast of this skull and there is here presented (pl. 13, figs. 
2, 3) figures showing it from above and from the rear. It will be 
seen that the horn-cores are not as long as in other specimens of B. 
crassicornis, and that they do not sag as much. The measurements 
show that the individual must have had nearly or wholly the adult 
size. It appears more probable that the skull is that of B. occiden- 
talis. The horn-cores are less curved than is most specimens of this 
species, but its index of curvature is not the lowest one (p. 178). 


4 Zool. Voyage Herald, p. 34, pl. 7, fig. 1. 2 Proc. U. 8. Nat. Mus., vol. 21, p. 761. 
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Richardson has recorded various measurements some of which are 
here given, reduced to millimeters. These do not always agree 
exactly with those obtained by the writer from the cast. 


Measurements of skull found at Kotzebue Sound. 


Dimensions taken. Richardson. 


From middle of occipital crest to rear of nasals 
From lower border of foramen magnum to rear of nasals, basinasal length. 
Height of occipital crest from lower border of foramen magnum....... 
a ht of occipital crest from upper border of foramen magnum. . Epncdeduaseesé j 
Width between bases of horm-cores............ 2... 2.2 ccc cece cece nec eeneees . 
Width between hinder ends of temporal fosse. 
Width at constriction between orbits and bases of horn-cores...... 
Diameter of base of horn-core, fore-and-aft 
Diameter of base of horn-core, vertical 
miference of base of horn-cores ube andvsuaraven 
Length of horn-core on upper curve..................+----- ‘ 
Length of horn-core on lower curve.. 
Distance between tips of horn-cores, in ‘straight line. 
Tip of horn-core to upper border of { base 


Hilzheimer, in his paper of 1909, described as a new species Bison 
primitivus, based on a part of a skull with complete horn-cores, 
which had been discovered on the Lena River. In his table of meas- 
urements this is called B. sibiricus, an error corrected by the author 
in his second paper. This skull furnished Hilzheimer the following 
measurements: Width at the ear-openings, 290 mm.; width at con- 
striction between horns and orbits, 310; width at rear of orbits, 370; 
circumference of base of horn-core, 370; length of horn-core along 
lower curve, 465; distance from base of horn-core to tip, 340; dis- 
tance between tips of horn-cores, 910. If now a comparison be made 
of these measurements with those of Bison occidentalis, on page 168, 
it will be seen that the skull measurements of B. primitivus differ 
not essentially. The length of the horn-cores is not as great as that 
of No. 13721 of the American Museum of Natural History. The 
index of horn-curvature, as this index is determined by Tscherski, 
as explained below, is 136.7, which falls within the curvature of B. 
occidentalis (p. 178). The ratio of the circumference of the base to 
the length of the horn-core is 79.5, which is likewise within the limits 
of B. occidentalis. The curvature and direction of the horn-cores 
suggest strongly some specimens of B. occidentalis, and it seems pos- 
sible that B. primitivus represents a specimen of the latter with 
unusually long horns. 

A comparison of Pallas’s figure (here reproduced, pl. 8, fig. 3) of 
the skull described by him, as cited on page 161, with those of B. ocei- 
dentalis suggests that possibly that skull belonged to the species just 
named. Tscherski' has compared this skull with those of several 
other Siberian bisons and has given various indices. In many re- 


' Mém. Acad. Imp. Sel. St. Petersb., ser. 7, vol. 40, 1893, pp. 78-34. 
95278°—Proc.N.M.vol.46—18——12 
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spects it stands apart from all those with which it was compared. 
The horn-sheaths and horn-cores are shorter and more strongly 
curved. The index of curvature of the horn-sheaths is given as 275.5; 
that of the horn-cores, as 130.8. The latter index is not so small as 
in some specimens of B. occidentalis, as may be seen below. As shown 
by the second figure given by Pallas the horns of his specimen sag 
somewhat strongly as they pass outward, but this may be an indi- 
vidual variation. 

We may indicate the curvature of the horn-cores of bisons as Tscher- 
ski has done in the case of the horn-sheaths and horn-cores. The 
shortest distance between the tip of the horn-core and the base, taken 
of course on the upper side, is made 100. The ratio of this to the 
length along the lower curve is then determined. In the case of the 
type of the species, No. 4157, U.S.N.M., this is 150; in the case of 
No. 5514, U.S.N.M., it is 140; in No. 2643, U.S.N.M., 142; in the 
American Museum specimen, it is about 122, according to estimates 
made from the photograph. Estimated from the figure published 
by Dr. J. A. Allen! a specimen from St. Michael, Alaska, presents an 
index of 125. The skull figured by Richardson and described here 
on page 176 has an index of 127. Here we have a pretty wide varia- 
tion, arange probably as great as that found in horn-cores of speci- 
mens of Bison bison. 

Reference has been made on page 162 to La Baume’s paper on which 
he gives measurements of a number of skulls supposed to belong to 
Bison priscus. As bearing on the question of the relationship of 
Bison occidentalis to B. priscus the following statements may be made. 
We leave out of consideration La Baume’s specimen from Marien- 
burg, as being imperfect and probably not cospecific with the others. 
The shortest horn-core of five measured by La Baume measured 
390 mm. along the upper curve and 470 mm. along the lower. The 
longest horn-core of the six specimens referred in the present paper 
to B. occidentalis measures 355 mm. along the upper curve, 420 mm. 
along the lower. With this shorter length there goes a stouter form. 
In the five skulls of La Baume’s list in which may be determined 
the ratio of the length of the horn-cores along the lower curve, made 
equal to 100, to the circumference at the base, the ratios, or indices, 
vary from 57.5 to 71. In the six specimens of B. occidentalis here 
recorded, the ratios vary from 76 to 86. In the two specimens of 
B. priscus on which the measurement could be made, the distance 
from tip to tip of the horn-cores was respectively 1,010 and 1,050. 
In B. occidentalis the measurement varies from 700 mm. to 920 mm. 
It is evident therefore that the forms included under B. priscus have 
longer and slenderer horn-cores than do the individuals of B. oceci- 
dentalis. 





1 American Bisons, pl. 4, 
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BISON CRASSICORNIS Richardson. 


In his paper on The Fossil Bisons of North America, Lucas pre- 


sented illustrations of three partial skulls of this species, all of which 


had been brought from Alaska. Since the publication of that paper 
a number of other specimens have come to light; and it is proposed 
to illustrate here some of these. Unfortunately up to this time, so 
far as the writer knows, nothing like a complete skull of the species 
has been «liscovered, or at least made known. 

A fine specimen showing the rear of the skull and the horn-cores 
complete, except a very little at the extreme tip, is in the United States 
National Museum and has the catalogue number 5726. Mr. Gilmore 
in his paper ,previously referred to, on plate 10, published a figure 
showing a rear view of the skull. This figure is here reproduced, and 
another is furnished which gives a view from above (pl. 14, figs. 1, 2) ; 
that is with the face directed toward the observer. 

The following measurements have been taken, as shown in the 
first column. Measurements of other skulls are presented in the 
second, third, and fourth columns. In the fifth column are measure- 
ments of a skull of a bison found in the basin of the Jana River, 
in Siberia, and described further on page 181. 


Measurements of skulls. 


No. 6834, “B. Leh 


2 No. 5726 | No. 1584, | No. 5727, me cus,’ 
Dimensions taken. 'U.S.N.M. U.SNM.U.S.NM| + ay jena 
— River. 
i mm. mm. mm. mm mm 
Length from middle of occipital crest to rear of nasals 280 aa me 3374 318 
Distance from upper lip of foramen ae to mid- | 
die of occipital crest............... . ill 110 105 - 
Distance between bases of horn-cores............... | 345 366 + 362 380 328 
Width of skull at auditory openings.......... een 284 290 + 290 330 318 
Width of skull at hinder end of temporal fossze | 200 180+ 183 187 206 
Width ofskull between bases of horn-cores and orbits. | 282 350+ 315 360 321 
Width of skull at rear of orbits....................... 352 350+ 400 379 
Diameter of base of horn-cores, fore-and-alt........... 122 133 127 130 139 
Diameter of base of horn-cores, vertical........... |; 120 103 111 97 134 
Circumference of horn-cores at base................-.| 367 343 380 350 | 461 
Length of horn-cores on upper curve............ | 4504 4554 5054 4190 557 
Length of horn-cores on lower curve. paid dicmierol 535+ 500+ 5704 530 630+ 
Distance between tips of horn-cores. 1, 2004 1,120 1, 2704 1,140 | 1,4504 
Distance from middle of occipital crest ‘to middle of 
line joining the rear of the orbits... . . . 230 


In No. 5726 the distance from the front of the foramen magnum 
to the suture between the frontal and the nasals, the basinasal dis- 
tance, is 266mm. It has not been obtained in the other specimens . 

A view of the illustrations given here shows that this species had 
horns considerably longer than those of any of the species already 
described in this paper. The horn-cores are directed, at the base 
outward, slightly backward and downward, then they rise only 
slightly. Beyond the bases they sag so much that the lower borders 
are on a level with the foramen magnum; and they rise at the tips 
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not much above the level of the forehead. If, after the manner of 
Tscherski, we make the distance from the base of the horn-core 
to its tip equal to 100, the length along the lower curve will be found 
equal to 125, in both No. 5726 and No. 1584, U.S.N.M. This index is 
to be compared with that of the other species; but the actual length 
of the horn-core is likewise to be taken into consideration. 

The specimen of B. crassicornis which was figured by Lucas 
(pl. 74), No. 1584, United States National Museum, was found, 
according to the record, by J. Henry Turner somewhere on either 
the Yukon River or the Kotlo River (Birch Creek), Alaska. It 
presents only the left side of the rear of the skull and the left horn- 
core, the tip of the latter being broken off. In the second column, 
on page 179, isfound such measurements ascan be obtamed. Those 
with the sign + are estimated, but are not far from the correct 
figures. The diameters of the horns are not those given by Lucas, 
as that writer has apparently erred, an unusual thing in his case. 
The horn-cores of this specimen are flattened on the upper face 
much more than in the other specimens. 

No. 5727 of the United States National Museum was found on 
Little Minook Creek, about 6 miles southeast from Rampart, Alaska. 
It was presented by Messrs. Bowen and Coole, miners on claim 21, 
through C. W. Gilmore. It was found at a depth of 21 feet from the 
surface, lying in the gravel, which itself lies on the bedrock. The 
gravel is overlain by what is there called muck. This, like the other 
specimens hitherto secured, presents only the rear of the skull, 
not reaching the orbits, together with the horn-cores. These last, 
however, lack a few inches at the tip. The measurements appear 
in the third column on page 179. 

In the Field Museum of Natural History there is a pair of fine 
horn-cores joined to the rear of the skull (pl. 14, figs. 3,4). The 
forehead extends anteriorly to the fronto-nasal suture. The speci- 
men has the number 6834 and is labeled as having been secured at 
Point Barrow, Alaska. It is one of three bison skulls which were 
formerly in the University of Pennsylvania. The writer was kindly 
permitted to take notes and photographs of the specimen. The 
measurements appear in the fourth column on page 179. It will be 
observed that in most of the measurements this skull is the largest 
on the list. In the case of the distance between the hinder ends of 
the temporal fosse this is short. This dimension seems, however, 
to be extremely variable. It will be noted that the horn-cores are 
more flattened at their base than any other specimen measured, 
although but little more than in No. 1584 of the United States 
National Museum. 

Figure 5 of plate 14 represents a view of a partial skull which is in 
the Memorial Museum, at Golden Gate Park, San Francisco. It was 
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obtained at ‘‘26 claims below Carmack’s,”’ a few miles southeast of 


Dawson, Yukon Territory. The great value of this specimen lies 
in the fact that the horn-sheaths are yet preserved. The photograph 
from which the figure was engraved was kindly sent to the writer by 
W. G. Blunt, of the Memorial Museum. This gentleman informs 
me that the distance between the horns is 14 inches (350 mm.); the 
circumference of the horns at the base, 164 inches (414 mm.); the 
extent from tip to tip, 5 feet 54 inches (1,665 mm.). 

This species, with its long, heavy, sagging horns, appears to be 
very distinct from any other mentioned in this paper. That the 
skulls here figured belong to the same species as those recorded under 
B. antiquus and B. occidentalis, the writer does not for a moment 
concede. 

It seems to the author that F. A. Lucas was right when he identified 
Richardson’s type of B. crassicornis with No. 1584 of the United 
States Museum and concluded that it was a species distinct from 
Leidy’s B. antiquus. 

Tscherski described' under the name Bison priscus various 
remains which had been discovered, some in the basin of the Jana 
River, some on Liakhof Island, some at the delta of the Lena. He 
figured one skull which had been found in the basin of the Jana River 
and which lacked some of the bones of the muzzle, but which still 
retained the horn-sheaths. Tscherski’s figures are here reproduced 
(pl. 15, figs. 1, 2) on a somewhat smaller scale than the originals. 
A comparison of these illustrations with those here presented of 
Alaskan specimens seems to make it highly probable that the Siberian 
skull belonged to Bison crassicornis. In the fifth column, on page 179, 
are measurements which are in part those given by Tscherski, in 
part are determined from his data or from the illustrations. It is 
evident that the animal was a larger one than either of the others 
whose measurements are here given except No. 6834 of the Field 
Museum of Natural History, Chicago; and the horn-cores are 
apparently longer than even in this. Nevertheless, the space between 
the horn-cores is less than in the others. The dimensions of the 
bases of the horn-cores are those given by Tscherski for the bases of 
the horn-sheaths, but there can be little difference. The length of 
the horn-cores on the upper border has been taken from the Russian 
author’s statements, on his page 85; the lower curve is estimated 
from his figure and indices. According to Tscherski’s computations 
the length of the horn-core is to that of the horn-sheath as 100 to 144.3. 
The author just named gives as the index of the curvature of the 
horn-sheath 178.9. This figure is obtained by measuring the chord, 
the shortest distance between the upper border of the base of the 
horn and its tip, regarding this as 100 and comparing it with the 


' Mém. Acad. Imp. Sci. St. Petersb., ser.7, vol. 40, pp. 75-152. 
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length of the horn on the outer curve. In like manner we may 
obtain the index of the curvature of the horn-core. As determined 
by Tscherski, this is 119.4; in No. 1584, U.S.N.M., the index is about 
125; in No. 5726 it is 125, as has already been stated. 

If the width of the forehead is regarded as 100 the length of the 
forehead from the occipital crest to the rear of the nasals will be in 
Tscherski’s Jana skull 83.9, while in No. 5726 of the United States 
National Museum it will be 79. 


BISON ALLENI Marsh. 


The type of this species is a horn-core which was found in the Blue 
River near Manhattan, Kansas, and which is preserved in the col- 
lection of Yale University. The writer has studied the original 
specimen and has taken measurements from it. He has also made 
use of a cast of the specimen now in the United States National 
Museum in making comparisons with other specimens. The measure- 
ments of the original are given in the second column of the following 
table. The writer’s own measurements differed but little from 
those made by Lucas. There is a partial skull of the same species 
in the collection of Stanford University, California; and this has 
been figured by Lucas in the paper already cited (pls. 79 and 80). 
Lucas’s measurements appear below in the third column. 

In his paper already referred to, Gilmore published (pl. 11) a 
figure of a pair of horns joined by the rear of the skull. This is No. 
2383, United States National Museum, and was discovered on Little 
Minook Creek, a few miles southeast of Rampart, Alaska. It was 
afterwards used to adorn the roof of a miner’s cabin, and thus attracted 
the attention of Gen. Timothy E. Wilcox, of the United State Army, 
who secured it for the United States National Museum. This speci- 
men is of especial value because of the presence of the sheaths of the 
horns. These are somewhat decayed away at the base and somewhat 
weathered and splintered elsewhere; but the specimen is extremely 
valuable, and adds greatly to our knowledge of the species. The 
measurements appear in the fourth column. Gilmore’s illustration 
is reproduced for comparison with other specimens (pl. 15, fig. 3). 
In the first column are given the measurements of another skull which 
will be here especially considered, No. 7706, United States National 
Museum. 
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Measurements of skulls of Bison alleni. 


No. 7706, | -Type- | Specimen | no a3g3, 

















Dimensions taken. ISN in Stanford 
U.8.N.M. | specimen. University. | U.S.N.M, 
Ty 
; mm. mm. | mm. mm. 
Length from rear of condyles to front of premaxille. . .. Spiceinerscadaceusehacre licccuausuwen 
Length from front of foramen magnum to [front of pre- | 
DT bhidcinnetshabbcentesbetcacsnktsasanienendess Ries anane Lataccneveabibases 
Length from occipital crest to front of premaxillw...... | Se iiethaabenct cal a sire elated caiciaat 
Length from occipital crest to rear of nasals......... a 3 eS ae canna 
Length from occipital crest to front of nasals.......... | RE cone ‘ Dk noe cme aieddeaciel 
Length from occipital crest to line joining rear of orbits.| ies: ! 224 
Langit from front of premaxillw to line joining rear of 
Dee hanedaeocenenseheseasbeseeeseneeensacneeeséns 404 |. paeetn 
S from front of foramen magnum to rear of hard 
RSENS RERSEOSERORCKERS OO ECCESCCSteESeSeNDee 230 eanee 
Length from front of foramen magnum to line joining | | 
6. Go cestnabuenwenee 240 |. ! sein 
Length from lower border of foramen magnum to rear 
cn cnntnepangausonasineaseod 295 |... sceddlnte caipeaaiiemedieemnan 
— of Senge crest from lower border of foramen we 
ct ihnhhenseteneeeR Ia easseenenanee 52 | eee | 163 
Height of occipital crest from upper border of foramen | 
Tin scasspsscbenesheneetuinbsabivaryesuccanons Tits cnatavadieuecsawnkned 125 
Greatest width at ear openings........................- i enwne a a ta 
Width of foramen magnum. .............-----0--0-05 Ge iiceccsaccacal | 50 
Width of rear of skull at occipitotemporal sutures ...... 242 ase “< 215 
Width at hinder ends of temporal foss#.............. 190 | heen conenel 157 
Width between bases of horn-cores.................... acetic emaabilinet 295 
Width between bases of horn-cores and orbits. ... 286 | 271 
Width at articulations of lower jaws. wintl 253 | ; ae 225 
Width at rear of orbits.................2----0+-. . 333 | 330 
Width at front of orbits ms i indsinesmnan soscenpedanbeveniese 
Width on maxillary ridge at maxillomalar suture... . .. 212 |.. 5G oa ace 
Width from outside to outside of nasals, ) straight Siena 103 |.... cdieacnadinaiitiaas 
Diameter of orbit, fore-and-aft. . “2 78 | pointe tamale Rs ceadeneeiiads 
SPIE GE GUNES, TUDO cocncccccccoccccccecsecececs Wi iivinngnacbuneiiiminatanadhinnl ixcaninconene 
Level of te below occipital condyles... ..... 5 7] setdinceesscndselibaaacemmbunh 
Height of skull from palate to rear of nasals.......... DG icncnckesaiinasccustiens REEDS 
Diameter of base of horn-cores, fore-and-aft........... 97 140 160 lll 
Diameter of base of horn-cores, Se lasitiiciinrinsnsestsi 93 115 130 106 
Circumference of base of horn-cores........-... - 340 415 480 343 
Length of horn-core on upper curve................... 430 620 EE cieseseidotisransin 
Length of horn-core on lower curve. .............. oo 505 70 | We ihcachrnmabe 
Length of horn on upper curve.....................++- i céniuitebiated siesta 720 
Length of horn on lower curve.................. Sie nmearxecsledinieoanekaraaet 395 
Extreme distance between outer border of the two | | | 
Das Ei doc inadlivrmnwsdess , 1,150 
Distance between tips of hornsheaths.................. ai ae Ne idle tad 76 
Distance between tips of horn cores.................. SE saschedons 1, 338 1, 100+ 
Distance from upper border of base of horn core to tip. EE sccchinehsccnieaiedieduid 465 


‘| | 





By far the most complete skull of a fossil bison yet found in North 
America is one which is here identified as B. alleni and which was 
discovered during mining operations on Hunter Creek just below 
the mouth of Dawson Creek and about 6 miles southeast of Rampart, 
Alaska. It was found on the top of gravel beneath 20 feet of silt. 
James Nelson, the finder, appreciating the scientific value of such a 
rare specimen, carefully exhumed it and shipped it to Henry M. 
Eakin, of the United States Geological Survey. From him it was 
purchased by the writer, and it is now deposited in the United States 
National Museum under the number 7706. The specimen consists 
of the skull nearly complete, including the lower jaws and five cer- 
vical vertebre (pls. 16, 17). From the skull are missing most of the 
right malar bone, a part of the right zygomatic process of the squa- 
mosal, the ethmoid bones and vomer, the left coronoid process of 
the lower jaw, all the upper premolar teeth, the lower incisors and 
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the anterior two right lower premolars. The horn-sheaths are 
represented by the distal half or more of each, but the basal portion 
had decayed before exhumation. The bone is in a fine state of 
preservation, apparently mineralized, and not adhering when the 
tongue is applied to it. The surface is irregularly stained and mot- 
tled with light and dark brown. The lachrymals and the edges 
of the adjoining bones, the anterior faces of the pedicels of the horn- 
cores and some streaks across the forehead are of a light buff color. 
While the animal was mature, it was not aged. The suture be- 
tween the frontal bones is still open to within about 40 mm. of the 
coronal suture; while the latter may be said to be just beginning 
to close. The teeth are well preserved and in fine condition for 
study. A comparison of the diameters of the horn-core and the 
length shows that the animal lacked considerable of being as large 
as either the type specimen or the one represented by the skull now 


Fig. 7.—BISON ALLENI. SKULL IN UNITED States NaTIONAL MusEum, No. 7706. VIEW FROM THE 


in Stanford University, California.' That the specimen belonged to 
B. alleni seems evident from the rather long, slender, and uniformly 
curved horn-cores (fig. 7). They are much different from those of 
any of the species already mentioned in this paper. As will be 
seen from the illustrations, the horns are directed outward, upward, 
somewhat backward, and at length strongly inward. Toward the 
points they are thrown backward more than in No. 2383 of the 
United States National Museum. Such differences must be regarded 
as probably due to individual or sexual variation. On account of 
the weathering to which the skull was probably subjected before 
burial, the materials of the horn-sheaths is considerably loosened 
up and splintered. The color of this is mostly gray, but toward the 
tips the horns are much darker. These tips were originally probably 
nearly black for a distance of a hundred millimeters or more. On 
taking a full-face view of the skull (pl. 16, fig. 1) it will be seen that 


1 Lucas, Proc. U. S. Nat. Mus., vol. 21, p. 766, pls. 79 and 80. 





No. 2021. EXTINCT BISONS OF NORTH AMBRICA—BAY. 185 


it is narrower as compared with that of the American Museum 
specimen of B. occidentalis (pl. 10, fig. 1) and with that of the same 
museum’s specimen here described as Bison regius (p.192, pl. 18, fig. 1). 

Seen in profile there is a prominence just in front of the occipital 
crest. The forehead is somewhat swollen behind the line joining 
the rear of the orbits. The nasals, where they join, are only slightly 
convex, fore and aft. Between the orbits the face is nearly flat. 
From the hinder edge of the hard palate to the fronto-nasal suture, 
in the midline, is 182 mm., close to one-third of the basilar length. 
The region occupying the front of the lachrymal and adjacent border 
of the maxilla is more depressed than in Bison bison. The lachrymal 
extends forward relatively farther than in Bison bison, its extremity 
being halfway between the anterior process of the frontal and the 
hinder end of the premaxilla. While being considerably longer than 
the same bone in Bison bison (138 mm. as compared with 110), the 
width is almost exactly the same (51 mm.). The ascending processes 
of the premaxille are more strongly concave on their upper border 
than in B. bison, and they approach nearer the nasals. The width of 
the foramen magnum, near its upper border, is 43 mm.; at the same 
place in B. bison the width is 50 mm. The vertical diameter is the 
same in the two specimens compared. 

As might be expected, the lower jaw does not differ apparently from 
that of B. bison, except in its slightly greater size. From the incisive 
border to the angle it measures 457 mm. ; from the lower border, just in 
front of the angle, to the summit of the articular surface, is 190; to 
thesummit of the coronoid process, is 240. The height of the bone, at 
the rear of the last molar, is 78; at the front of the first true molar, 
65; at the rear of the first premolar present (pm.,), 52; at the middle 
of the diastema, 43. At the last pot named the bone is 20 thick, 
slightly less than in the specimen of B. bison at hand. 

On a comparison of the complete skull here described with the 
rear of the skull with the horns, No. 2383, U.S.N.M. (pl. 15, fig. 3), it is 
seen at once that the horns of the latter were larger at the base and 
considerably longer. If, in each case, we divide the distance of the 
tip from the base, taken in a straight line, into the length along the 
lower curve and multiply this by 100, we obtain, in No. 2383, the 
index about 130; in No. 7706, the index 128.2. 

While there is this greater size of horns in No. 2383, the skull in 
nearly all of its measurements is smaller, being greater only in the 
height of the occipital crest and in the size of the foramen magnum. 
Inasmuch as the sheaths of the horns of No. 2383 can not be detached, 
the length of the horn-cores has been determined only approximately. 
Figure 7 presents a view of the horn-cores of No. 7706, as seen from 
behind. 
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The upper premolars of No. 7706 are missing, but the molars 
(fig. 8) are present and in excellent condition. The lower incisors 
are gone, as well as the anterior two premolars of the right side. 
The other premolars and molars are present (fig. 9). The follow- 
ing measurements have been taken, as shown in the first column 
of the table. In the second column are given the measurements of 
the teeth of the existing American bison. The upper molars are those 
of No. 22374, U.S.N.M, in which the premolars are missing, as they are 
in the fossil. The measurements of the lower teeth are from No. 38302, 
US.N.M. Both of these specimens were of approximately the same 
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Fig. 8.—BISON ALLENI. LEFT UPPER MOLARS OF No. 7706, UNITED StaTEs 

NATIONAL MusEUM. M.3 aT RIGHT. X }. 
age as was the specimen of B. alleni. It must be understood that 
the length of the tooth as here given is that of the grinding surface 
from front to rear, and that this diminishes as the tooth is worn. 
The width is taken at the base of the crown, and this width is indi- 
cated by the outermost line in the illustrations. The double lines 
indicate the arrangement of the enamel on the worn surface of the 
tooth. As the tooth is worn down the bands of enamel, other than 
those surrounding the lakes, approach nearer and nearer the narrow 
outer lines. 


Measurements of teeth. 





Teeth measured. B. alleni. | B. bison. 
Length o upper premolar-molar series................-..-.------ . a2 170+ | 18 
Length of the upper premolar series (estimated from the sockets). . ee 72+ | 62+ 
NES CI IDS i nant wnnnensocncsenennpaccsscess sss 104 93 
30 26 
27 27 
37 34 
28 28.5 
37 34.5 
w 27 23 
Length of the lower premolar-molar series.............. skstheedetadeboieal seal 175 152 
ok Ss dn ecenotesnenhesnadinchahes 60 55 
en RT a scnccsenscssccccactccascceseecsssese 113 97 
ee eth a cece nalit bb nnshhennseeneepanhesnnasbsanesgs 6 13 
Pp MEP cE Rr CLC picssnswakseaceth sncsseieadssbasteccbssussestenne . 9 
Renn cence veccgccscccensccnccccccenccepescccccceccccccscceseccccceccces 19 
ME IEE ERP RS eRE SS ouc soc ecescntsacvecessauduaasanaausesebbcnet 12 ll 
Roo hE ens a nok sen enkcddantnns dibs Rekenahsnascia 25 22 
MEREEE AS Ueaacecbatasadcaetatunacacacavannasacccharsetececusesiehab see | 15 13.5 
a i in en ewed ineeaienntiametiniia | 30 25 
Eee teatheteechanchinerenmcankeinacanchnacheencsnaynnedan eden | 20 16 
a i ah I a i nn we ea lek ie rahe G basen me | 35 32 
Berea havent Pon shnse aie totes Sesecan te oveatet nat ha ticakccennant 21 18 
a oc euGuabmeanguncnesl 48 41.5 
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A comparison of the teeth of B. alleni, as represented in the skull 


here described, shows that they do not differ in structure essentially 
from those of Bison bison. They are, however, considerably larger 


than those of most specimens of the latter, but the 
hinder lower molar is hardly larger than that of No. 
172689, U.S.N.M., from northern Alberta. 

Figure 8 represents the true molars of the left side of 
the upper jaw. In m.' the internal column between the 
two lobes had been worn down to where it joined the 
enamel surrounding the crown; in m.? this point had not 
yet been reached; in m.* the summit of the column had 
just begun to wear. The enamel surrounding the cement 
lakes has a very simple structure and this will enable us 
to distinguish these teeth usually from those of B. regius, 
the next species to be described. So far as the writer can 
now judge, the teeth of B. alleni may usually be distin- 
guished from those of B. bison by their greater size. 
Figure 9 gives a view of the lower teeth of the left side. 

It may be profitable to determine certain indices for 
the purpose of showing the proportions of the skulls of 
bisons, as Osborn has proposed! forthe horses. To obtain 
the cephalic index, the width at the rear of the orbits, 
multiplied by 100, is divided by the basilar length. The 
facio-cephalic index is obtained by dividing the dis- 
tance from the front of the premaxille to the middle of 
a line joining the rear of the orbits, multiplied by 100, 
by the basilar length. The cranio-cephalic index is 
determined by dividing the cranial length? (distance 
from the middle of the occipital crest to the middle of 
the straight line joining the rear of the orbits, multiplied 
by 100) by the basilar length. In the case of the skull 
of No. 7706, here described the following results are 
secured: Cephalic index, 59.4; facio-cephalic index, 72.1; 
cranio-cephalic index, 41.4. 

The atlas.—This bone (pl. 17, fig. 2) is wholly unin- 
jured, except that a little of it has been broken off at 
the right hinder angle and a very little from the hinder 
border of the left hinder angle. Among the atlases 
described by Richardson, by Tscherski, by Dr. J. A. 
Allen, and Mr. A. Stewart are some which have prac- 
tically the same size as that of the Alaskan bison 





Fig. 9.—BISON AL- 
LENI. LEFTLOW- 
ER PREMOLARS 
AND MOLARS OF 
No.7706, UNITED 
STATES NATION- 
AL MUSEUM. 
x4. 


here described; but the proportions are in some cases different. 


1 Mem. Amer. Mus. Nat. Hist., n.s., vol. 1, p. 57. 


*In order to determine easily the cranial length it is necessary only to find mechanically the perpen- 
dicular of a right-angled triangle whose base is one-half of the distance between the rear of the orbits and 


whose hypothenuse is the distance from the occipital protuberance to the rear of an orbit. Similarly may 


be determined the facial length. 
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Measurements of skulls. 





B. occiden- 
tT. 7 “ B. pria- B. lati- ; 
Dimensions taken. a we cus” trom | frons (?), sm, 
| Jana River. Darien, Ga. University. 
LSS - SD - — — 
mm | mm. mm. mm. 
Length of centrum on the median line below ..........-. 56 61 59 | 
Seen cnet & mation Ene he iinwttiel sae ieee 66 OT iaiacige cai ia 
th of anterior articular surface. ............... 135 | 142 133 139 
Height of anterior articular surface in median plane. . Te baigiane iia 70 | 68 
WwW ee eee. ceapunanes ; 66 nol 
Width of hinder articular surface...................----. 138 | 44 130 128 
Width of bone on line through hinder borders of the | | | 
i tnihstanssbeiabonepeeenes snus eben 235 DEF nicnnsmanitendenneaiil 
Ls lone wandininepdacevechil |= 240 232 
Height of bone when placed on its hinder angles renedmated By Ewanseres ied 
Greatest height of hinder end...................... 107 |... 100 WwW 
— from lower surface of hypophysis to top of | 
Pek Wes eSUneeneseneessascoepecoensconsonoces Bt fxwecescs —ptbeeciedlenes 
Lane diameter of spinal canal, front................--- i awsesigih ssiitabia sian eiaglae ciel 
a ter of spinal canal, behind................. 65 | ah tnnceldean 
Vertical diameter of spinal canal, Pe icinecsitinvininmniatencs | 60 | tk Richiieeahweeenine 


On comparing the atlas of No. 7706 with that of a specimen of 
B. bison certain differences are found, but it will require further 
comparisons in order to determine whether these differences are con- 
stant. When in the two atlases the distance from the outer end of 
the anterior articular surface to the outer end of the hinder articular 
surface is taken, it is found that in B. bison this is 48 per cent of the 
greatest width of the bone, while in B. alleni it is only 43 per cent. 
The notch in front of the neural arch is deeper than in the case of 
B. bison. The notch in front of the centrum is relatively and abso- 
lutely narrower in the fossil than in the living species. The inner 
borders of the foramina seen on the lower surface of the atlas have 
exactly the same distance between them in the atlas (greatest width 
210 mm.) of the living bison as in the much wider atlas of B. alleni. 
In the latter, therefore, these foramina are much farther removed 
from the outer borders of the bone. In the American bison there is a 
much broader bar of bone running from the outer hinder angle of the 
wing to the hypophysis than in B. alleni. The atlas figured by 
Allen ' seems in the latter respect to resemble more closely B. bison. 

The azvis—This bone is completely preserved. The following are 
some of the dimensions. In the second column are the corresponding 
measurements from a mounted bison in the United States National 


Museum. 
Measurements of axis. 


B. alieni. B. bison. 


Dimensions taken. 








mm. mm. 

Length from front of odontoid process to lower border of hinder articular surface. . 138 140 
Length from lower border of anterior articular surface to lower border of hinder 

ELE ALLL LETS A 112 115 

I sa cncnncons ptnséneeenodenccensecasconce . 133 127 

ee eran. -- neal 90 80 

bone near the hinder end | 186 175 

From outaidet to outside of lateral processes 160 | 140 

From outside to outside of rear of pedicles. ................ ale 50 50 

Greatest length of neural spine, fore and aft. . ; 108 112 





1 The American biceme, pi. 2, figs. 14. 
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From the above comparative measurements it will be seen that in 
some of its dimensions the axis of B. bison is larger than that of 
B. alleni. At the same time the atlas of the same individual of 
B. bison has a width of only about 220 mm. A peculiar feature of 
this axis of B. alleni is that the foramina for the vertebral arteries 
are wanting. In the next vertebra behind, the canal on the left side 
has its normal size, while that on the right side is greatly reduced in 
size. Beyond the differences in proportions indicated in the meas- 
urements there are few distinguishing features which appear likely 
to be constant. It is noted that the centrum at the constriction in 
front of the transverse processes is relatively wider in B. alleni than 
in B. bison. 

The third, fourth, and fifth cervicals.—These are present and in 
almost perfect condition. The extremities of the neural spines of the 
fourth and fifth are broken off. The following measurements are 
furnished : 

Measurements of cervicals. 








Vertebra. 
Dimensions taken. — 
3 $ 5 
| 
— — _ ~ —— sa - so 
| mm. mm mm. 
Length of centrum on floor of spinal canal eae 72 69 64 
Width of anterior articular ball. .................. jcaaetaadsete 44 | 45 | 42 
Height of anterior articular ball... ........ aniee letitaws ; nl 63 | 63 63 
Width of hinder articular cup........................-.... ws adil 56 | 55.CO«S 55 
cm SERIO OID, « co cccccccccccscccces Si ee 66 65 65 
Distance from hypopophysis to top of neural hapins.. ee 182 | 185+ | 1924 
Width across anterior zygapophyses . . ‘ 103 | 108 | 114 
Width across posterior Zygapophyses .---- ingupennauediccadennerse iene 98 | 14 S| 112 
From outside to outsides 18 i cena akan eronunda 175 | 173 163 
From outside to outside of anterior oxwromities of inferior transverse proc- | 
iii snk tinnaee heieiasatediiaaion aan nee ne usgebtenn 80 120 144 





In the United States National Museum are two horn-cores (Cat. 
No. 5318), the right and the left, which the writer identifies as those 
of B. alleni. These were collected in 1905, near Minidoka, Idaho, 
about 50 miles nearly east of Shoshone, by F. C. Horn, engineer in 
the United States Reclamation Service. They were reported by G, 
K. Gilbert to have been found beneath a flow of basalt. From the 
same collector and from the same locality there were sent some bones 
belonging to a large elephant, probably Elephas columbi, possibly 
E. imperator, a part of a lower jaw of an extinct horse, and some jaws 
and teeth and some other bones of what appears to have been 
Camelops kansanus. All of these bones give evidences of having 
been buried in a bed of gravel and sand, which adhere closely to them. 

This discovery is an important one, inasmuch as it adds another 
to the very few instances in which undoubted remains of any bison 
have been found in this country associated with those of the camel, 
thus apparently establishing the presence of one or more species at 
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the time when the Equus beds were deposited. In 1913 L. H. Miller ' 
announced the discovery of remains of Bison, Equus, and a camelid 
in the upper San Pedro Pleistocene, at San Pedro, California. 
Recently J. W. Gidley * reported that a phalange of a camel had been 
found associated with bones and teeth of Elephas primigenius, Equus, 
and Bison, on the Old Crow River, Yukon Territory. It is the 
understanding of the present writer that these bones and teeth were 
found in recent deposits along the river and at different points. 
While it is probable that they had been washed out of deposits of 
the same age it is not certain that they were. In 1871 E. D. Cope 
reported bones of Bos or Bison from Port Kennedy Cave, not far 
from Philadelphia. From the same cave there was later described the 
genus Jeleopternus, which was supposed by Cope to belong among the 
camels, but about which there exist doubts. 

The horn-cores here referred to are much damaged and present the 
appearance of having been broken from the skull by human hands; 
but of the skull no part is present. One horn-core seems to extend 
to the base, but this is not wholly certain. One presents 460 mm. of 
the distal end in an uninjured condition; the other presents about the 
same length, with only a little of the tip missing. Apparently the 
length of the better horn-core along the upper surface was 660 mm.; 
along the lower curve the length was not far from 750 mm. Owing 
to the parts missing at the base, it is not possible to determine the 
diameters at that point. At a distance of 500 mm. from the tipof 
the horn-core the fore-and-aft diameter is 120 mm.; the vertical 
diameter, 82. In the type the diameters at the same distance from 
the tip are, respectively, 130 mm. and 108 mm. It will be seen, 
therefore, that the cores of the Idaho specimen are slenderer and much 
more flattened. If we determine the index curvature as in other cases 
it is close to 125; in the type it is 136.5, the curvature here being 
greater. These indices agree closely with those of the specimens 
from Alaska. 

The basal half of the cores is rather strongly and sharply ridged 
and grooved; the distal half has the ridges and grooves broader, but 
usually not so sharply defined. On the concave side of the distal 
half or more there is a deep channel which widens to the tip of the 
core. A similar groove is seen in the type and a less conspicuous one 
in the horn-cores of the Alaska skull. 

These horn-cores are referred to B. alleni despite the much greater 
degree of flattening which they present. This flattening does not 
appear to be at at all due to any post-mortem distortion. 

Hilzheimer * ventured to remove from Bison priscus a skull, well 
preserved and retaining the horn-sheaths, which had been found on 





1 Univ. California Pub. Geol., vol. 7, p. 115. 
*Smiths. Misc. Coll., vol. 60, p. 1. 
3 Sitz-Ber. Ges. Naturf. Freunde, Berlin, 1910, p. 144, figs. 8, 9. 
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the Vilni River, a tributary of the Lena, and which i is now in the 
Berlin Geological Institute. It has been studied by both La Baume 
and Hilzheimer, and from their papers have been obtained the meas- 
urements here employed. A glance at Hilzheimer’s illustrations 
suggests at once the close resemblance of the skull to the one from 
Hunter Creek, Alaska, here described. It is evident, however, that 
the face, in front of the orbits, was much narrower than in the Alaska 
skull; but this is the same difference which has been mentioned on 
page 173, in the discussion of B. occidentalis. The Siberian skull may, 
therefore, have belonged to a bull, the Alaskan to a cow. The fol- 
lowing measurements of the two specimens are presented for com- 
parison, and with them are given the same measurements compared 
with the basinasal length taken as 100. 


Measurements, actual and reduced. 





| . 
Hunter Creek Differences between re- 














Vilni River skull. skull. duced measurements. 
Dimensions taken. Vilni 
River Bos 
| Actual.| Reduced.) Actual. | Reduced.| and Dane aa 
Hunter pares. ius. 
Creek 
| mm. | mm. mm. mm. | Perct. | Per cent. | Per ct. 
Basinasal length........ | 285 100 300 100 0.0 0.0 0.0 
Distance from occipital crest to nasals 284 ee) 287 95.6 3.4 | 5.6 16.8 
Width between bases of horn-cores......| 374 131 310 103.3 | 27.7) 14.0 21.6 
Width at rear of orbits.. 267 128.7 333 lll 17.7 12.2 16.8 
Width at ear-openings.... 295 | 105.3 | 282 a] 11.3 8.3 | 21.0 
Circumference of base of horn-cores. 340 | 340 |. eoes os 
Length of horn along lower curve... 710 Nhs acgnmiiertldienanhanemsts 


A comparison of the reduced measurements, found in the second 
and fourth columns, shows that the Siberian skull is considerably 
broader than the Alaskan, especially between the bases of the horn- 
cores; but likewise at the ear-openings and at the rear of the orbits. 
In order that the meaning of these differences may be, at least 
partly explained, the figures in the last three columns are presented. 
In the first of these three columns is given the difference between each 
reduced measurement in the Siberian skull and the corresponding 
one of the Alaskan. 

The figures in the next two columns are derived from Tables 3 and 5 
of La Baume’s paper. In his Table 3 are presented the reduced 
measurements of 8 skulls of Bison europzeus Owen (B. bonasus) ; in his 
Table 5 the reduced measurements of 17 skulls of Bos primigenius. 
The figures in the next to the last column of the table shown above have 
been obtained by taking the difference between the greatest and the 
least of the measurements of each kind in Bison europeus; those of 
the last column similarly from the reduced measurements of Bos 
primigenius. It will be seen that as regards the distance between the 

















192 PROCEEDINGS OF THE NATIONAL MUSEUM. vou. 46. 












occipital crest and the nasals, the difference is less between the 
Siberian and Alaskan skulls than in the other two species. Of course 
additional specimens of the Siberian and Alaskan forms would 
probably increase the difference. In the case of the width of the 
skull between the horn-cores, this is greater between the Siberian and 
the Alaskan skulls here compared than it is among all the other 
skulls; but the range in Bos primigenius is nearly as great. The 
great difference between the Vilni River skull and that from Hunter 
Creek may be indicative of a difference of species; future investiga- 
tion must settle this. The differences found in the cases of the widths 
at the rear of the orbits and at the ear openings are not so great, and 
hence not so important perhaps. The figures in the last two columns 
show how variable are the skulls of the Bovide. It is to be noted 
likewise that the range of variation among the skulls of the extinct 
Bos primigenius is much greater than in the case of the existing 
European bison. 

In case it shall result that Hilzheimer’s Bison europxus lenensis 
is specifically the same as Bison alleni, the former name must be 


regarded as a synonym of the latter, this having been established in 
1877. 
































BISON LATIFRONS, Leidy. 


This species is treated incidentally under the succeeding one. 


BISON REGIUS, new species. 





Diagnosis.—A species related to B. latifrons, but having the horn- 
cores relatively longer, slenderer, and more strongly curved. Teeth 
with the enamel of the ‘‘lakes”’ furnished with reentering folds. 

In the American Museum of Natural History there is a fine skull 
of a fossil bison which bears both horn-cores. This skull the writer 
has been permitted to study and describe; and likewise he has been 
furnished with the photographs from which have been prepared the 
figures here shown (pl. 18, figs. 1,2). These present admirably the 
form and proportions of the skull and the characters of the horn-cores. 

This very interesting specimen was found in the vicinity of Hoxie, 
Sheridan County, Kansas, in 1902, by Frank Lee and Harley Hender- 
son. It was sold by them to Charles H. Sternberg and transferred by 
him to the American Museum of Natural History. This accession to 
the Museum was reported by Dr. W. D. Matthew‘ under the name 
Bison latifrons. An account of the discovery is given by Mr. Sternberg 
in his The Life of a Fossil Hunter, page 267, and the skull is illustrated 
by a figure. From this source are learned the circumstances con- 
nected with the discovery of the skull. The Missouri Pacific Railway 
Co. had shortened a creek by making a cut across a bend in it, and 
in doing so had come within about 2 feet of the skull. During a 





1 Science, vol. 29, 1909, p. 198. 
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subsequent freshet the skull was exposed; and shortly afterwards it 
was secured by Messrs. Lee and Henderson. This specimen was 
buried at a depth of 35 feet from the surface of the ground, but no 
account is given regarding the character of the deposit containing it. 

The catalogue number of the specimen is 14346. The lower jaws 
were not secured. The nasal bones are missing, as well as the palatal 
processes of the premaxille. The base of the skull is damaged some- 
what. The three molars of the right side are present and give 
important evidence regarding the relationships of the animal. The 
writer was at first strongly inclined to regard this skull as having 
belonged to the female of Bison latifrons; especially through the 
examination of the figures of skulls of the existing North American 
bison which are shown in J. A. Allen’s work.' It is there seen that 
the females of this species have, often at least, horn-cores slenderer 
and more strongly curved than those of the males. If the horn-cores 
of the two sexes of B. latifrons varied in the same way, the fine pair 
in Cincinnati might be regarded as those of a bull; while the skull 
here described might be looked on as that of a cow. However, 
certain characters found in the teeth have convinced the writer that 
it is much more probable that the Hoxie specimen represents a dis- 
tinct species. 

Our knowledge regarding the great thickness and wide expanse of 
the horn-cores of B. latifrons rests principally on the fine pair, con- 
nected by the intervening part of the skull, which were found many 
years ago in Adams County, Ohio, and which are now in the collection 
of the Cincinnati Society of Natural History. These have been 
described and figured in various publications, especially by Lucas 
and Allen. The figures of the latter? are here reproduced (pl. 19) 
on a considerably smaller scale and joined so as to show their rela- 
tive positions. Measurements have been presented by the writers 
just named, but these measurements differ somewhat in the two 
tables, and they differ from those taken by the writer on the cast of 
the cores in the United States National Museum. The three sets of 
measurements are here given: 




































Measurements of horn-cores of Bison latifrons. 









1 The American Bisons, Living and Extinct, pis. 5-7. 
2 Idem, p. 7, pl. 1. 


95278°—Proc.N.M.vol.46—13——18 
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At my request, Prof. N. M. Fenneman, of the University of Cin- 
cinnati, has measured the longer horn-core and has found the length 
along the upper curve to be 828 mm.; along the lower curve, 880 
mm. Apparently aslight damage at the base on the underside makes 
the starting point doubtful. Eight hundred and eighty millimeters 
may be regarded as correct. The writerfinds that the distance from 
the upper part of the base of the horn-core to the tip, in a straight 
line, is 805 mm. This, divided into the length along the lower curve 
and multiplied by 100, gives as the index of curvature about 110, 
These measurements are to be compared with those of the skull 
here described as Bison regius. 


Measurements of skull af type of Bison regius. 


mm. 

Length of the skull from lower border of the foramen magnum to front of pre- 

Ne a a er a 580 
Length of the skull from middle of occipital crest to front of premaxille...... 640 
Length from middle of occipital crest to fronto-nasal suture. eutanesccn.” Hi 
Distance from middle of occipital crest to line joining rear of f orbite bodstls 315 
Distance from front of premaxille to line joining rear of orbits............... 425 
Distance between bases of horn-cores...............---.--+-+---+eeee-eeee 362 
Width across rear of skull at ear opemings............--...--.-.-----eee---e- 305 
Height of occipital crest above lower lip of foramen magnum.............-. 165 
Distance between hinder ends of ae: I sieidbccarinnekukdenaae eens 200 
Width of skull at rear of orbits. . bows Sa ehins ots semua Vig. eaVeusC uel 360 
Width of skull at front of orbits... Lisi ASSL ad vate alk PRRs 265 
Width at constriction between horn-c -cores ‘and orbite ekneeree Wesidror onda s 342 
Width in front of orbits on maxillo-malar suture........................+.- 212 
Width at middle of maxillo-premaxillary suture...........-.......-..----- 125 
Greatest distance, in a straight line, across nasals, as shown by space occupied 

PP aksstote x. 2csosbescnne css tudwans ster. hole oh wth AEG. od 83 
Diameter of orbit, fore-and- aft Be es < Sa ath tal hte aul Ln. <8 7 
Wisi: neross occipital condyles, ....<..... -)<sj-s ibn <n sonhg or sine =p bideweg bene 140 
Width of foramen magnum........... Saetne ain a haa ee 50 
Distance between the anterior premolars En hats Sues aie ew oie ..-. 110+ 
Detetnmre OGIO UE TATEMON TIONED... ccc ccc ccc cw ccccccccese cons 135+ 
Length of horn-core on upper curve................. SETA VEER COTE Ak 910 
Length of horn-core on lower curve..........-..-.---------0++--+-++++--+-- 1015 
Diameter of base of horn-core, fore-and-ait...........-.-.-..2-------eseeees 160 
Diameter of base of horn-core, vertical............. anwea Rei ae eea kere eee 147 
Circumference of base of horm-core. -..... 0.2 i ek be ce cinee venice eee e eee 478 
Reems NOGUAINNS TE OL CUO IOOD, 0g nn 2m nine vies csp no5 59250 ohn vcsissreds 1, 725 


When a ruler is laid along the hard palate and extended to the 
occipital condyles, it is found that the latter are about 58 mm. above 
the level of the palate. In this respect the specimen agrees. with 
two skulls of the American bison at hand. In the specimen of B. 
alleni above described, from Hunter Creek, Alaska, the condyles fall 
slightly below the line of the palate. 
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The following measurements were taken on the teeth (fig. 10). 
The grinding surface of m.' stands at a height of about 22 mm. above 
the fork of the roots; the others at a height of nearly 40 mm. ‘This 
shows that the teeth are only moderately worn. For comparison 
there are given in the second column the measurements of the same 
teeth of Bison bison, No. 22374, United States National Museum. 


Measurements of teeth. 


Teeth measured. |B. regius.| B. bison. 








“Tt 

Length of the molar series il “" 
inns eeneiete 26 

At iadnacn banks | 31 26. 5 
M2, — a | 39 ‘ 

RESTS Sess gOS = ms oie. adh cubed dina oi ddciiaa Guns adet eaneoaaeabea | 9 | =. 
M3, length........ | 40 | 4 

Tea ae | 30 | 28 

t 





If comparisons are made between the measurements and illustra- 
tions derived from remains of B. latifrons found in Ohio and the 





Fig. 10.—BisoN REGIUS. RIGHT UPPER MOLARS OF TYPE. M*? AT LEFT.  X }j. 


corresponding measurements and illustrations depicting the type of 
B. regwus, it will be seen that B. latifrons has the forehead Wider 
by from 20 to 45 mm.; that the horn-cores are of slightly greater 
diameter, but are somewhat shorter, and that they are far less strongly 
curved. The writer admits that it is possible that these differences 
may be due to individual, racial, or sexual variation. In the last- 
named case the Ohio animal might represent the male; the Kansas 
specimen the female. 

Unfortunately, so far as the writer is aware, no teeth have been 
found with any horn-cores which belong with certainty to B. lati- 
frons. Leidy * described and figured five large molar teeth of a bison, 
which, from their size, he regarded as belonging to B. latifrons. They 
had been found near Natchez, Mississippi, in association with masto- 
don, horse, bear, deer, megalonyx, mylodon, and a large extinct cat. 
The measurements of these teeth are given as follows: 





1 Smiths. Contr. Knowl., vol. 5, ps9, pl. 2, ‘figs. 2-7. 
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Measurements of teeth of Bison latifrons. 





Length. Width. 








mm, | mm, 
37.5 7.4 
37.5 27 
43.5 35.4 





According to Leidy’s figures, however, the second upper molar has 
a fore-and-aft extent of 39 or 40 mm., and the hinder molar an extent 
of 41 mm. The width of this last-mentioned tooth is that at the 
bottom, where greatest. The width of the other two seems to have 
been taken at the middle of the height of the tooth. Furthermore, it 
is not certain that Leidy had the first true molar; hence that meas- 
urement had better be disregarded. Otherwise, the two sets of teeth 
are of practically the same size. 

Leidy stated that “‘the crescentic enamel pits or islands of the 
grinding surface are more simple than in the ox, and appear relatively 
more capacious as a result of their greater simplicity or less degree of 
inversion of the sides of the pits.”’ Figure 3 of his plate 2 shows well 
the size of the islands or lakes and the simplicity of the enamel of their 
walls. Leidy’s figure, showing the grinding surface of the second 
upper premolar, is here reproduced (pl. 19, fig. 2). An examination 
of the lakes of Bison regius shows a different state of affairs. Here 
the lakes have the sides, especially the outer one of each, and to a less 
degree the inner one, pushed strongly toward the interior of the lake. 
The result is to produce in each lake a pair of narrow cornua project- 
ing outwardly and a much contracted interior. There is another 
feature which is less commonly seen in bisons. In the front border 
of some of the lakes, or in the hinder border of others, or in both 
of these, there is seen a sharp infolding of the enamel, which consider- 
ably complicates its arrangement. The writer finds this complication 
in none of several recent specimens of B. bison examined. In the 
front wall of the posterior lake of the first upper molar of a set of 
teeth figured by J. A. Allen, found at Big Bone Lick, Kentucky, and 
referred to B. bison, we find an inflexion of the enamel, such as is 
found in B. regius. In examining several specimens of Bubalus caffer, 
the African buffalo, the writer finds in most of the lakes of the upper 
molars similar infoldings of the enamel. The character appears, 
therefore, to be of specific importance. It is possible that the large 
teeth described by Leidy do not belong to B. latifrons; but if not, there 
is probably indicated still another undescribed bison. It is, how- 
ever, probable that they do belong there; and if so, B. latifrons and 
B. regius, among American bisons, stand at the extremes of the com- 
plication of the enamel in the walls of the cement lakes. 
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In 1846 W. M. Carpenter ' described and illustrated with two wood- 
cuts a fossil bison which had been found at San Felipe, on the Brazos 
River, Texas. The skull was preserved forward to the frontonasal 
suture (pl. 19, fig. 3). The horn-cores had lost their extremities, but 
there remained 2 feet of the right one, and 18 inches of the left. The 
width of the skull between the horns was 14 inches (357 mm.). The 
circumference of the horn-core at the base was 17 inches (434 mm.); 
at a distance of 18 inches from the base (probably in a straight line), 
144 inches (376 mm.). The width at the rear of the orbits was 14} 
inches (376 mm.); at the front of the orbits, 114 inches (293 mm.). 
A comparison of these measurements with the corresponding ones of 
B. regius shows that the width between the horn-cores was almost 
the same; the width at the rear of the orbits 16 mm. greater in the 
Texas skull; at the front of the orbits 28 mm. greater in the Texas 
skull. This appears to show that the skull of the Kansas specimen 
narrowed more rapidly forward than that of the Texas bison. This 
might indicate that the Kansas specimen is the male, and the Texas 
specimen the famale of the same species. Favorable to this view is 
the fact that the horn-cores of the Texas specimen are slenderer than 
those of the other skull. The bases of the horn-cores of the former 
are described as being nearly round. Calculations show that the 
diameter at the base was about 133 mm.; at a distance of 460 mm. 
from the base it was yet 117 mm. With the specimen described by 
Carpenter was a second upper molar; but it was so excessively worn 
that it affords no important characters. Its length near the roots 
was yet 40 mm.; the width, 30 mm. 

It seems to be fitting, in closing this paper, that the principal char- 
acters by means of which the various species of North American 
bisons may be distinguished should be presented in a more succinct 
form than has been done on the preceding pages; and to this end the 
following table has been prepared: 


Synopsis of the characters of North American bisons. 


a‘. Species with the bases of the horn-cores directed at right angles with the 
longitudinal axis of the face. 

b'. Horn-cores, measured along the upper curve, equal to about three- 
fourths the distance between the bases of the cores, and about equal 
to the circumference of the base... -.---. antiquus, 

a?, Species with the bases of the horn-cores directed obliquely to the longitu- 
dinal axis of the face and nearly toward the orbit of the opposite side. 

b*. Horn-cores short, stout, and curving outward, upward, and backward; 
length along the upper curve much less than the distance between the 
bases and not equaling the circumference of the base......... bison. 

b*. Horn-cores directed outward, upward, and somewhat backward; the 
length along the upper curve usually exceeding somewhat the dis- | 
tance between the bases and about a to the circumference of the 
ction paces al -- cocidentelie, 


1 Amer. Journ. Sei., vol. 1, p. 245, figs. 1, 2. 
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b*. Horn-cores more elongated and directed considerably downward prox- 
imally; tips rising little above the face; the sheaths directed upward 
distally; the length of the cores exceeding the distance between 
the bases by from 24 to 70 per cent, and the circumference of the base 
by from 21 to 40 per cent; index of curvature about 125.. crassicornis. 

b>. Horn-cores not sagging at the base; directed outward, upward, and 
somewhat backward; exceeding the distance between the bases by 
about 40 per cent, and the circumference of the base by from 22 to 32 
per cent; index of curvature about 130; tips of horn-sheaths directed 
I ion ssc tenn esas ee re hep eee caneaks ... alleni. 

b®. Horn-cores long, heavy, and moderately curved; length along upper 
curve more than twice the distance between the bases and 
exceeding by more than 50 per cent the circumference at the base; 
index of curvature 110. Teeth with the enamel of the ‘‘lakes” 
SOG cst S can wig as cee ehunun eeu Gas chpaees bonnes . latifrons. 

b’. Horn-cores, as indicated by the type, longer, slenderer,and morecurved | 
than in B. latifrons; length along the upper curve two and a half | 
times the distance between the bases and exceeding the circumfer- | 
ence of the base by 90 per cent; index of curvature about 130. Teeth 
with the enamel of the ‘‘lakes” with reéntering folds.......... regius. 


EXPLANATION OF PLATES. 
Puate 8. 


Skulls of Old World bisons known as Bison priscus. 


Fig. 1—Skull found near Pavia, Italy. After H. v. Meyer. 
2.—Skull supposed to have been found in Hungary. Aiter H. v. Meyer. 
3.—Skull showing horns, found in Siberia. After P. S. Pallas. 


PiateE 9. | 


Skulls of Bison priscus and B. occidentalis. | 


Fig. 1.—Dorsal view of skull in British Museum of Natural History and known as_ | 
Bison priscus. From a cast. | 
2.—Rear view of same skull. From a cast. 
3.—Dorsal view of skull of the type of Bison occidentalis, No. 4157, United States 
National Museum. 
4.—Rear view of same skull. 
Piate 10. 


Skulls of Bison occidentalis. 


Fig. 1.—Dorsal view of skull found in Yukon Territory, No. 13721, American Museum 
of Natural History. 
2.—Rear view of same skull. 
3a.—Oblique view of same skull. After Quackenbush. 
3c.—Dorsal view of skull showing horns, Yukon Territory. 





After Quackenbush. 














Puate 11. 


Skulls of Bison occidentalis. 


Fig. 1.—Dorsal view of Alaskan skull, No. 5514, United States National Museum. 
2.—Rear view of same skull. 
3.—Dorsal view of skull from Yukon Territory, No. 2643, United States National 
Museum. 
4.—Rear view of same skull. 
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PiaTE 12. 
Skulls of Bison occidentalis. 


Fig. 1.—Doreal view of skull from Alaska, No. 6832, Field Museum of Natural History, 
Chicago. 
2.—Rear view of same skull. 
3.—Dorsal view of skull in American Museum of Natural History, New York. 
Exact locality unknown. 
4.—Rear view of same skull. 


PiaTE 13. 
Skulls of Bison occidentalis. 


Fig. 1.—Dorsal view of skull in Dawson, Yukon Territory, shows the preservation of 
the horns. 
2.—Dorsal view of skull found at Kotzebue Sound. From a cast in the United 
States National Museum. Original in British Museum of Natural History. 
3.—Rear view of same skull. From a cast. 


PLaTE 14. 
Skulls of Bison crassicornis. 


Fig. 1.—Doreal view of. skull found in Alaska, No. 5726, United States National 

Museum. After Gilmore. 

2.—Rear view of same skull. 

3.—Doreal view of skull found in Alaska, No. 6834, Field Museum of Natural 
History. 

4.—Rear view of same skull. 

5.—Rear view of skull found in Yukon Territory, now in Memorial Museum, San 
Francisco. 

Pate 15. 


Skulls of Bison priscus? and B. alleni. 


Fig. 1.—Dorsal view of skull of supposed B. priscus, found in Siberia and retaining the 
horns. After Tscherski. 
2.—Rear view of same skull. 
3.—Rear view of skull of B. alleni, found in Alaska, No. 2383, United States 
National Museum. After Gilmore. 


PLaTeE 16. 
Skull of Bison alleni. 


Fig. 1.—Dorsal view of skull with horns, found in Alaska, No. 7706, United States 
National Museum. 
2.—Rear view of same skull. 


PLATE 17. 


Skull and cervical vertebrx of Bison alleni. 


Fig. 1.—Lateral view of same skull as that of plate 16. 
2.—Ventral view of atlas found with same skull. 
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Prate 18. 
Skull of Bison regius. 


Type. In American Museum of Natural History. 
Fig. 1.—Dorsal view. 
2.—Rear view. 
PiaTE 19. 


Skull, horn-cores, and tooth referred to Bison latifrons. 


Fig. 1.—Front view of skull and horn-cores of specimen in Cincinnati Society of 
Natural History. 
2.—Tooth supposed to belong to B. latifrons. After Leidy. 
3.—Dorsal view of skull and horn-cores referred by Blake to B. latifrons. After 
Blake. 
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[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER 
“ALBATROSS,” 1907-1910.—No. 30.] 


NEW STARFISHES FROM THE PHILIPPINE ISLANDS, 
CELEBES, AND THE MOLUCCAS. 


By Wa rer K. FisHer, 
Assistant Professor of Zoology, Stanford University, California. 


The new genera and species of starfishes described in this paper were 
obtained from among the Philippine Islands and the neighboring 
islands to the southward by the steamer Albatross during her cruise 
of 1907-1910. These species will be fully illustrated and described 
in greater detail in the final report on the collection. 

In two previous papers' 10 new genera, one new subgenus, and 64 
new species were described. 

In the present paper the following new genera are characterized: 

Halityle (Oreasteride, near Culcita). 

Dissogenes (Linckiide, aberrant). 

Tarachaster (Ganeriide, aberrant). 

A new subgenus of Rhipidaster, X enorias, founded on a new species, 
Rhipidaster polyctenius, is described. 

A list of the new species and subspecies is given for ready reference. 


Luipupa. 
Luidia prionota. Luidia avicularia. 
Luidia orientalis. Luidia gymnochora. 


BENTHOPECTINID2. 


Pectinaster hylacanthus. Benthopecten moluccanus. 
Cheiraster ludwigi. Benthopecten polyctenius. 
Cheiraster triplacanthus. Benthopecten styracius. 


OREASTERIDZ. 


Pentaceropsis tyloderma. Halityle regularis. 
Asterodiscus helonotus. 


1 New genera of starfishes from the Philippine Islands, Proc. U. S. Nat. Mus., vol. 40, May 17, 1911, 
pp. 415-427. 

Four new genera and fifty-eight new species of starfishes from the Philippine Islands, Celebes, and the 
Moluccas, Proc. U. 8. Nat. Mus., vol. 43, Feb. 5, 1913, pp. 599-648. 
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Dissogenes styracia. Fromia hemiopla. 
Ferdina glyptodisca. Ophidiaster trychnus. 
Fromia eusticha. Leiaster analogus. 


ASTEROPID2. 









Marginaster paucispinus. 
GANERIIDA. 
Tarachaster tenuis. 


ASTERINIDA. 








Nepanthia pedicellaris. 
Nepanthia platydisca. 


Anseropoda macropora. 






SOLASTERID2. 






























Lophaster suluensis. Solaster scotophilus. 
Solaster tropicus. Rhipidaster (Xenoriag) polyctenius. 
MYXASTERID2. 






Asthenactis medusa. 


Family LUIDIIDA. 
LUIDIA PRIONOTA, new species. 


Similar in general form to Luidia forficifer Sladen, but differing in 
lacking entirely adambulacral pedicellariz; in having proximally at 
least 5 adambulacral spines in addition to the curved furrow spine, the 
4 outer forming 2 longitudinally oriented pairs; central spinelets of 
paxille not granuliform; marginal spine usually longer than extreme 
width of inferomarginal plate; actinal intermediate pedicellariz usu- 
ally absent. Rays5. R=32 mm.,r=5 mm., R=6r; breadth of ray 
at base, 6 mm. Abactinal surface slightly arched, usually plane on 
radial region of ray; inferomarginals slightly arched, forming a broad 
border to actinal surface; marginal spines fairly long, single, forming 
a prominent fringe to ambitus. 

Type.—Cat. No. 32622, U.S.N.M. 

Type-locality.—Station 5181, off eastern Panay (6.6 miles northeast 
of Antonia Island), 26 fathoms, mud and fine sand. 

L. prionota, on account of the absence of adambulacral pedicellaris 
and the large number of adambulacral spines proximally can not be 
confused with L. forficifer or L. quinaria (including L. limbata). It 
differs from L. penangensis de Loriol, which has constantly 6 rays and 
a prominent madreporic body, in having larger paxille, in lacking 
adambulacral pedicellariz, and in having more than 3 adambulacral 
spines. 

The absence of adambulacral and abactinal pedicellariz suggests 
L. clathrata of the West Indies and southern United States, and L. 
foliolata (southern Alaska to Mexico). 
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LUIDIA ORIENTALIS, new species. 


Related to L. sarsi Diiben and Koren, L. africana Sladen, and 
L. asthenosoma Fisher. Closely resembling L. asthenosoma, from 
which it differs in having deeper and broader marginal fascioles, 
slightly longer inferomarginal and adambulacral spines, longer 
inferomarginal spinelets, and actinal intermediate pedicellarie taper- 
ing slightly when seen from side (untapered or obovate in astheno- 
soma). Rays 5. R=about 120 mm.,r=about 14mm. The tip of 
ray is regenerating so that the original was considerably longer; 
breadth of ray at base, 15 mm. 

Type.—Cat. No. 32623, U.S.N.M. 

Type-locality.—Station 5301, China Sea, vicinity of Hongkong 
(lat. 20° 37’ N.; long. 115° 43’ E.), 208 fathoms, gray mud, sand, 
bottom temperature 50.5° F. 

L. orientalis differs from L. sarsi in having longer paxillar, marginal, 
and actinal spines, broader and deeper marginal furrows. It differs 
from L. africana, which represents elegans on the east side of the 
Atlantic, in having broader inferomarginal fascioles, longer infero- 
marginal spinelets, more tapered actinal pedicellariw, and agrees with 
it as well as with asthenosoma in having longer rays than sarsi. 
LUIDIA AVICULARIA, new species. 


Very closely related to L. integra Keebler, which it resembles in 
general appearance but from which it differs in the following particu- 
lars: Scattered spinopaxille among the normal paxille of the 3 
dorsolateral series; superomarginal and abactinal paxille with small 
two-jawed pedicellarie#; central spinelets of superomarginal and 
abactinal paxille, sharp, longer than thick, not granuliform; infero- 
marginals encroaching conspicuously upon abactinal area and with 
marginal spines varying from 2 to 6; inferomarginal pedicellarie 
present on some of the plates; the characteristic furrow pedicellariz, 
proximally with dorsal jaw curved over end of the slightly curved 
ventral jaw; proximal adambulacral plates with generally more than 
3 spines, and more than 1 subambulacral pedicellaria, pedicellariz 
sometimes replacing the spines; generally 2 large dental pedicellarie, 
directed over the peristome. Rays 10. R=195 mm., r=18 mm., 
R=10.5 r; a shorter ray, R=175 mm.; breadth of ray at base, 13 
mm.; breadth 15 mm. from base, at widest part, 17 to 18mm. Ray 
gradually tapering, blunt, abactinal surface slightly convex. 

Type.—Cat. No. 32624, U.S.N.M. 

Type-locality.—Station 5391, between Samar and Masbate (lat. 
12° 13’ 15’’ N.; long. 124° 05’ 03”’ E.), 118 fathoms, bottom unre- 
corded; 1 specimen. 

L. integra Keehler was taken by the /nvestigaior, off the Andaman 
Islands (lat. 13° 06’ N.; long. 93° 08’ E.), 60 to 75 fathoms. 
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LUIDIA GYMNOCHORA, new species. 


Related to L. denudata Kehler, but differing in having constantly 
11 rays; prominent, central, two-jawed paxillar pedicellariz, together 
with several small two-jawed pedicellariz on the sides of the pedicels; 
superomarginal and dorsolateral spinopaxille distally; with the 
transverse processes of the regular paxille longer than the longitudi- 
nal (the reverse in denudata) ; frequently 3 or 4 inferomarginal spines; 
1 to 5 inferomarginal pedicellarie; inferomarginals broader actinally, 
the intervening naked spaces much wider than long, and elliptical to 
oblong in form; 1 or 2 pedicellariz on the actinal intermediate plates; 
no slender furrow pedicellaria beyond a few plates at base of ray, 
except rarely and sporadically; second furrow spine compressed; sev- 
eral subambulacral pedicellarie, the principal one situated adorad 
of the second and third spine. Rays 11. R=230 mm., r=33 mm.; 
breadth of ray at base, 22 mm., a short distance beyond base, 28 mm.; 
rays deciduous, and usually imperfect, the tips being in the process of 
regeneration or absent; many rays broken into 2 or 3 pieces; rays 
thin, plane, with very widely open, shallow ambulacral furrows; tube- 
feet long, sometimes reaching to the margin, and with a small conical 
button at tip; skeleton loose, dorsal integument thin. 

Type.—Cat. No. 32625, U.S.N.M. 

Type-locality.—Station 5409, between Cebu and Leyte, 20.8 miles 
southeast of Capitancillo Light, Cebu, 189 fathoms, green mud. 

L. gymnochora—the name referring to the bare spaces between the 
inferomarginals—is especially characterized by a looseness and flexi- 
bility of the skeleton which it shares with L. denudata Kehler from 
the Coromandel Coast, India, 133 fathoms. The most important 
differences have been enumerated above. 


Family BENTHOPECTINIDA. 
PECTINASTER HYLACANTHUS, new species. 


Related to P. mimicus Sladen, from which it differs in having the 
central spines of the paxille distributed all over the abactinal surface, 
and in having 13 (exceptionally 12 or 14) adambulacrals correspond- 
ing to the first 10 inferomarginals. R=79 mm., r=10.5 mm., 
R=7.5 r approximately; breadth of ray at base, 11 to12 mm. Gen- 
eral appearance similar to that of P. mimicus; disk small, rays long, 
slender, recurved at tip; superomarginal plates confined to side wall 
of ray, with an upright sharp spine close to, or on upper margin; 
normally no abactinal pedicellarie; abactinal spines numerous and 
generally distributed; small spinelets in 1 or sometimes 2 circles sur- 
rounding base of spine; adambulacral furrow spines 7 or 8 at base of 
ray; pedicellarie variable, present usually on actinal interradial 
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areas, and sometimes also intermarginally, and on actinal surface of 
intermarginals. 

Type.—Cat. No. 32626, U.S.N.M. 

Type-locality.—Station 5467, Lagonoy Gulf, southeastern Luzon, 
480 fathoms, green mud. 

As indicated above this species closely resembles P. mimicus, from 
which it differs in having only 13 adambulacrals to the first 10 infero- 
marginals, while mimicus has 15 to 18. In mimicus the abactinal 
spines are absent from the lateral portions of the area, while in 
hylacanthus they are distributed all over the area. P. mimicus 
inhabits depths of from 692 to 1,092 fathoms, subjected to a tem- 
perature of 36.3° to 39.5° F., while hylacanthus is found in less than 
500 fathoms, the only temperature record being 44.3° F. 

This species closely resembles a species of Cheiraster which I have 
identified as niasicus Ludwig, the two occurring together. Both 
have fasciculate pedicellarie. In hylacanthus the superomarginals 
are more lateral in position, and the spine is nearer the upper edge of 
the plate. The pedicellarie have blunter, broader jaws, and the 
actinal intermediate pedicellarize of niasicus are generally pectinate- 
that is, stand on two plates, although subcircular in shape. The 
papularium of hylacanthus is more swollen and when examined from 
the inner side the plates are seen to be more modified, especially in 
the center of the area, and the area itself shows no sign of being two- 
lobed. In niasicus the papularium is flatter and slightly two-lobed. 
The superficial similarity of the two species is, however, very striking. 


CHEIRASTER LUDWIGI, new species. 


Near Ch. gazelle Studer, but with pectinate, superomarginal, 
suture pedicellarie interbrachially and intermarginal pedicellarize on 
the distal third of ray, in addition to very prominent actinal inter- 
mediate pedicellarize; abactinal pedicellarie very rare; 1 supero- 
marginal spine near middle of plate; 1 inferomarginal spine with 1! 
accessory spinule below it; adambulacral plates very prominent, 
meeting in middle of furrow; furrow spines 8 or 7; 1 subambulacral 
spine (2 distally); oral spines 7; suboral spines 2; 17 adambulacrals 
to first 10 inferomarginals. R=53 mm., r=9.5 mm., R=5.5 r; 
breadth of ray at second superomarginal, 9 mm. 

Abactinal plates only slightly elevated, the groups of small, sub- 
equal, bluntly pointed or obtuse spinelets distinctly spaced, some- 
times more than the diameter of the group. No enlarged central 
spine anywhere on the abactinal surface. The larger plates of disk 
with 10 to 12 upright or slightly divergent spinelets; the smaller have 
5 to 7, or upward of 10. On the ray 5 to 7 slightly slenderer spinelets 
surround a single central one, or 3 to 5 form a simple group. 
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Papularia small, 2-parted, with about 10 pores, the distal-most 
being even with a line across the ray between the interradial marginal 
sutures of either interbrachium. 

Pedicellarie occur abactinally; between superomarginals inter. 
brachially; intermarginally, on outer part of ray; on actinal inter- 
mediate plates; irregularly on the inferomarginals. 

Type.—Cat. No. 32627, U.S.N.M. 

Type-locality.—Station 5660, Flores Sea (lat. 5° 36’ 30’’ S.; long. 
120° 49’ E.), 692 fathoms, gray mud, sand; bottom temperature, 
39.2° F. 

Cheiraster ludwigi would be placed in Ludwig’s table (Notomyota, 
1910, p. 546) next to Ch. gazelle, from which it differs in having 
supero-, infero-, and intermarginal pedicellariz, and equal actinal 
intermediate spinelets (probably not a specific character as it is 
variable in other species). From Ch. trullipes, ludwigi differs in 
having a well-developed actinal intermediate area, actinal interme- 
‘diate and intermarginal pedicellarie, larger abactinal paxille, longer 
furrow spines, 7 oral spines, and 17 (instead of 15) adambulacrals to 
the first 10 inferomarginals. Ch. trullipes was taken by the Challenger 
west of Luzon, in 1,050 fathoms, blue mud, bottom temperature 
37° ¥F. 

This species is named in honor of Dr. Hubert Ludwig, whose paper 
on the Notomyota furnishes a most useful revision of Cheiraster. 


CHEIRASTER TRIPLACANTHUS, new species. 


Belonging to the subtuberculatus group; differing from subtuber- 
culatus in having actinal pedicellarie, 7 or 8 furrow spines, longer 
inferomarginal spines, and especially in having a transverse series 
of 3 prominent superomarginal spines on the distal half of ray and 
1 spine only on the proximal half. Disk large, rays slenderer than 
in subiuberculatus, tapering very gradually from wide interbrachial 
ares to a bluntly-pointed tip. R=49 mm., r=12 mm., R=4r; 
breadth of ray at first superomarginal 14 mm., at third, 8.5 mm. 
No enlarged abactinal spines; papularia large, flat, two-lobed; 
1 inferomarginal spine, and proximally 1 or 2 small accessories; 8 or 
9 oral, and 1 suboral spine. 

Type.—Cat. No. 32628, U.S.N.M. 

Type-locality.—Station 5651, Gulf of Boni, Celebes, 700 fathoms, 
green mud; bottom temperature, 38.7° F. 

The transverse series of 3 prominent spines on the distal marginals 
is very characteristic and will serve to distinguish the species from 
Ch. subtuberculatus and Ch. granulaius.' The presence of only 
1 prominent inferomarginal spine and of inferomarginal pedicellariz 
are additional differences separating triplacanthus from granulatus. 


1 See Ludwig, Notomyota, p. 456. 
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Ch. subtuberculatus was taken by the Challenger at station 164, off 
the coast of Australia, east of Sydney, 950 fathoms, green reeds 
bottom temperature 36.5° F. 


Genus BENTHOPECTEN. 
Key to the species herein described. 


a‘. Abactinal plates with a single —_ the long spines of disk graduated in length 
into the spinelets of ray moluccanus. 
Abactinal plates with more than 1 spinelet, at least on disk, the comparatively 
few prominent spines of ray not graduated in length into those of disk. 
Abactinal plates of ray with 5, or even more, spinelets; odd interradial 
superomarginal spine not unusually long (equal in length to first 1} to 2 
superomarginals); short accessory superomarginal spines; inferomarginal ped- 
cellarize on outer part of ray polyctenius. 
b?. Only 1 or 2 spinelets to each abactinal plate of ray; odd interradial supero- 
marginal spine very long (equal in length to first 4 or 5 superomarginals); no 
accessory superomarginal spines; no inferomarginal pedicellariz on outer part 


styracius. 


BENTHOPECTEN MOLUCCANUS, new species. 


Differing from B. huddlestonii in having only 2 inferomarginal and 
2 subambulacral spines, and from B. acanthonotus in having a larger 
adambulacral furrow comb (with 7 to 9 spines), pedicellariz between 
the distal inferomarginal plates, very few or no accessory abactinal 
spinelets, a more restricted papular area, and inferomarginal spines 


which are subequal proximally. R=80 mm., r=8 mm., R=10r; 
breadth of ray at base, about 10 mm. Disk small, rays slender and 
very flexible. Abactinal plates with a single spine, those of disk 
graduated in length into spines of rays; superomarginals with | and 
inferomarginals with 2 spines; subambulacrals 2; furrow spines 7 to 
9; oral spines variable, 5 to 8; suborals, 3 to 5; abundant abactinal 
pedicellarie on disk, and variable on rays; inferomarginal pedicel- 
larie in interbrachium and on outer part of ray; actinal intermediate 
pedicellarie often present; 19 or 20 adambulacral plates to first 10 
inferomarginals. 

Type.—Cat. No. 32629, U.S.N.M. 

Type-locality Station 5618, Molucca Passage (lat. 0° 37’ N.; 
long. 127° 15’ E.), 417 fathoms, gray mud; 2 specimens. 

In Ludwig’s key to the species of Benthopecten,' B. moluccanus 
would occupy a position just after B. huddlestonvi, with a coordinate 
subhead reading: Inferomarginal plates with 2 spines; adambulacral 
plates with 7 to 9 furrow and 2 subambulacral spines; mouth spines 
with 5 to 8 oral spines. B. moluccanus differs from B. semisquamatus 
(Sladen) and B. antarcticus (Sladen) in having pedicellariz and more 
numerous furrow spines. It differs from B. spinosus Verrill in hay- 
ing pedicellariz, in having only 2 (and larger) inferomarginal spine S, 


| Notomyota, 1910, p. 465. 
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smaller disk, smaller actinal intermediate areas, and more numerous, 
long, abactinal disk spines which are graduated in length into those 
of the ray, not abruptly larger as in spinosus. B. spinosus is of a 
much stouter habit, as is also B. mutabilis, which does not at all re- 
semble moluccanus, having the abactinal spines abruptly larger in the 
middle of the disk. B. acanthonotus differs in having a shorter fur- 
row comb with 4 or 5 spines, several prominent accessory infero- 
marginal spinules, and 1 to 6 accessory spinelets in connection with 
the abactinal spines of disk, and the inferomarginal pedicellariz con- 
fined to base of ray. 


BENTHOPECTEN POLYCTENIUS, new species. 


Closely related to B. violaceus (Alcock), but differmg in having 
abactinal pedicellarise, inferomarginal pedicellaris far along the 
ray (in adult specimens), more numerous furrow spines, and 20 
instead of 24 adambulacral plates to the first 10 inferomarginals. 
R=224 mm.,r=18 mm., R=12+r; breadth of ray at base, 23 mm. 
Abactinal area of large specimen with numerous large pedicellariz 
extending far along ray; abactinal plates with 4 to 8 short spinelets, 
and scattered spines on disk only; superomarginals with 1 spine, 
together with 2 unequal accessory spinules and 3 or 4 slender spinelets 
proximally, and only 1 accessory spinule over most of ray; 2 infero- 
marginal spines; 2 subambulacral spines, with often a third, smaller 
accessory; furrow spines 13 or 14 (9 or 10 on first 2 plates); 7 or 8 
oral spines and 3 to 5 suboral spines; 20 adambulacral plates corre- 
spond to the first 10 inferomarginals, omitting the odd plate. 

Type.—Cat. No. 32630, U.S.N.M. 

Type-locality.—Station 5654, Gulf of Boni, Celebes, 805 fathoms, 
bottom not recorded; bottom temperature 38.3° F. 

The following are the differences between B. violaceus and B. 
polyctenius of equal size, the type of the latter being much larger than 
that of violaceus. 


B. violaceus. 
24 adambulacral plates correspond to 
first 10 inferomarginals. 
No abactinal pedicellarie. 


| B. polyctenius. 

| 20 adambulacrals correspond to first 10 
| inferomarginals. 

Abactinal pedicellaris few, on disk only. 
(In the type, numerous on disk and 
rays.) 

Inferomarginal pedicellarie in  inter- 
brachial arcs and far along ray also. 

| Furrow spines 9 to 11 (as high as 13 or 14 
| in type). 


BENTHOPECTEN STYRACIUS, new species. 


Inferomarginal pedicellaris in  inter- 
brachial arcs only. 
Furrow spines 7 or 8. 


Similar in general appearance to B. violaceus but with numerous 
abactinal pedicellariz, and very large odd interradial superomarginal 
spines; differing from B. polyctenius in having only 1 or 2 spinelets 
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to each abactinal plate of the ray, much larger interradial supero- 
marginal spines, no accessory superomarginal spines, fewer infero- 
marginal pedicellarie (none on outer part of ray), fewer furrow 
spines. R=105 mm., r=10.5 mm., R=10 r; breadth of ray at 
base, about 10 mm.; odd interradial superomarginal spine, 17 mm. 
long. The inferomarginals bear 2 spines, the lower one-half to three- 
fourths the length of the upper, similar to those of B. polyctenius. 
The plates of outer third of ray are very slender and bear as a rule 
only 1 spine. Between the plates of proximal half of ray is a pec- 
tinate pedicellaria, but these may be absent from a number of plates, 
their occurrence being subject to variation. Actinal interradial 
areas small, bearing each 2 large pectinate pedicellarie. Furrow 
spines 7 or 8, slender, bluntly pointed, the successive combs spaced 
a little less than their base line. (In B. polyctenius a comparable 
specimen has 9 to 11 spines, the combs spaced only one-half the length 
of their base line.) Subambulacral spines 2, the outer slightly the 
shorter, with a third quite small spinule usually present adorad of the 
outer spine. Nineteen to 22 plates correspond to first 10 infero- 
marginals, omitting the odd interradial. Oral spines 6; suboral, 3, 
in a series along middle of plate. 

Type.—Cat. No. 32631, U.S.N.M. 

Type-locality Station 5668, Macassar Strait (lat. 2° 28’ 15’ S.; 
long. 118° 49’ E.), 901 fathoms, gray mud; bottom temperature, 
38.2° F. 

















Family OREASTERID. 


PENTACEROPSIS TYLODERMA, new species. 






















Differing from P. obtusata in having shorter rays, 1 series of sub- 
ambulacral spines, in lacking inferomarginal tubercles except on the 
first few plates, in having less prominent distal superomarginals 
without smooth tubercles, and very much smaller granules among the 
papule than on the convex plates. R=94mm.,r=49mm., R=1.9r.; 
breadth of ray at base, 44 to 54 mm. Disk inflated, rays convex, 
much lower than disk; actinal surface subplane; interbrachial arcs 
well rounded; rays broad, tapering little until near the end, which is 
rounded. No true spines anywhere except on adambulacral and 
mouth plates. 

Abactinal surface paved with plates of about 3 sizes, but only 
2 of these are evident externally because the small ossicles which 
fill in the spaces between the large plates are covered with gran- 
ules. There is a not very regular carinal series of about 12 con- 
vex, transversely elliptical plates, starting with the primary radial, 
spaced about one-fourth to one-half their longer diameter, which 
varies from 4 to 7mm. Between this and the superomarginal series 
are 3 others, not at all regular, spaced, convex, decreasing in size 
toward the margin, the adradial plates being transversely elliptical, 
95278°—Proc.N.M.vol.46—13——14 
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the others irregularly roundish. Two dorsolateral series reach the 
end of ray, the third extends about two-thirds or three-fourths the 
length of ray, while in the interbrachial ares are 2 additional series, 
the plates being rather small and of secondary size. These primary 
plates are covered with close-set, flat, or very faintly convex polygonal 
granules, which increase very rapidly in size from the margin toward 
the center, where 1 to several are conspicuously larger than the rest 
and slightly more convex. The plates of second size are widely 
spaced, unequal, and except near the ambitus are conspicuously 
smaller than the primary plates. They are most numerous on the 
disk and proximal portion of ray, tather few on the outer part of 
ray. They are convex and usually bear a relatively large hemi- 
spherical tubercle, very much larger than the granules surrounding it. 
Between the primary and secondary plates the integument is thickly 
beset with very small, unequal, convex, subconical, or even spinuli- 
form granules, largest on the center of the small intercalary ossicles, 
and smallest on the margin of the papular pores. Small pedicellariz 
with spatulate jaws, slightly higher than wide, or sometimes wider 
than high, are scattered among the granules, which they exceed little 
or not at all in size. Papular pores rather evenly distributed occupy 
all this granular area, and likewise between angular dorsal extensions 
of the superomarginal plates. There is no subdivision into areas. 
The arrangement of the abactinal plates is similar to that in the genus 
Asterodiscus, and unlike that of Oreaster. Ambitus bounded by 
superomarginals, the inferomarginals being actinal. Small inter- 
marginal plates are found at the base of ray and irregularly near the 
tip. Furrow spines 8, the 2 central about as long as the slightly 
curved furrow margin. Subambulacral spines 2, less often 3, becom- 
ing 1 near the end of ray. Mouth plates with 14 to 18 furrow spines. 
Type.—Cat. No. 32632, U.S.N.M. 
Type-locality.—Tictauan Island, Mindanao. 


ASTERODISCUS HELONOTUS, new species. 


Similar in shape and general appearance to A. truncatus Coleman, 
but differing in having smaller and more numerous abactinal tubercles 
(of a similar form), much larger terminal superomarginal plate, less 
conspicuous marginal plates (the superomarginals not distinguishable) ; 
more numerous inferomarginal plates, 9 underlying the terminal 
superomarginal, and others bearing a large, compressed, fan-shaped 
tubercle; flattened or spatulate actinal intermediate spines near 
furrow, where they are larger than near margin; only 3 furrow spines; 
outer subambulacral spine flattened, and heavier than the inner (the 
reverse in truncatus); inner mouth spines shorter than the others. 
R=98 mm.,r=48 mm., R =2r; breadth of ray at base, about 53 mm.; 
general form stellate, depressed. 





No. 2022. NEW STARFISHES FROM THE PHILIPPINES—FISHER. 211 


Abactinal tubercles similar in form to those of A. truncatus, but 
much smaller and much more numerous. Larger tubercles not 
arranged in evident series, in form resembling inverted truncated 
cones, the base of the cone being convex, and the truncated end 
immersed, as it were, in the plate and surrounding by a circle of small 
bead-like granules. Packed closely among the largest tubercles are 
more numerous smaller ones of several sizes, more numerous than in 
A. truncatus. These are clavate, or obovate, more or less irregular in 
form, and toward the margin of the disk a certain number become 
slender. The height of an average primary is 2 to 2.5 mm. and its 
breadth at the top 2.5 to 3 mm. (in truncatus similar measurements of 
a comparable specimen are 3.5 to 4.5 and 6 to 7.5). Between the 
tubercles are widely spaced small granules similar to those around 
the base of the tubercles. Numerous long, very slender, 2-jawed pedi- 
cellarie, straight or curved at the end, stand beside many of the 
tubercles. There are 18 inferomarginals, of which 9 underlie the large 
terminal superomarginal. The other superomarginals are indistin- 
guishable from the abactinal plates. 

Type.—Cat. No. 32633, U.S.N.M. 

Type-locality.—Station 5149, off Sirun Island, vicinity of Siasi, 
Sulu Archipelago, 10 fathoms, coral, shells. 

In both A. elegans and A. tuberculosus the abactinal tubercles are 
conical, more or less acute, to hemispherical or truncate hemispherical, 
and R is equal to less than 1.8r. In A. truncatus and A. helonotus the 
tubercles are obconical to obovate, broader at summit than base, and 
R is equal to 2 r. 

HALITYLE, new genus. 


Differing from Culcita in having the marginal plates visible in the 
adult, and in having the papule in very numerous, regularly arranged, 
triangular areas resembling those of Oreaster; no spines on any plates 
except the adambulacral and mouth plates. 

Type of genus.— Halityle regularis, new species. 

HALITYLE REGULARIS, new species. 


Differing from the species of Culcito in having well-defined mar- 
ginal plates in the fully adult, no tubercles or spines on abactinal or 
actinal plates, and in having more numerous abactinal plates, form- 
ing a very regular triangular reticulum, between which are triangu- 
lar papular areas arranged in regular series parallel to the radial 
series of plates, and much more numerous than in C. schmideliana 
or C. nove-quinex, or their varieties; R= 133 mm.,r=95 mm., R= 
1.41r; form massive, pentagonal with slightly arcuate sides which are 
perpendicular and formed by the marginal plates and about 1 
series of adjacent large papular areas with intervening perpendicular 
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the others irregularly roundish. Two dorsolateral series reach the 
end of ray, the third extends about two-thirds or three-fourths the 
length of ray, while in the interbrachial arcs are 2 additional series, 
the plates being rather small and of secondary size. These primary 
plates are covered with close-set, flat, or very faintly convex polygonal 
granules, which increase very rapidly in size from the margin toward 
the center, where 1 to several are conspicuously larger than the rest 
and slightly more convex. The plates of second size are widely 
spaced, unequal, and except near the ambitus are conspicuously 
smaller than the primary plates. They are most numerous on the 
disk and proximal portion of ray, tather few on the outer part of 
ray. They are convex and usually bear a relatively large hemi- 
spherical tubercle, very much larger than the granules surrounding it. 
Between the primary and secondary plates the integument is thickly 
beset with very small, unequal, convex, subconical, or even spinuli- 
form granules, largest on the center of the small intercalary ossicles, 
and smallest on the margin of the papular pores. Small pedicellariz 
with spatulate jaws, slightly higher than wide, or sometimes wider 
than high, are scattered among the granules, which they exceed little 
or not at all in size. Papular pores rather evenly distributed occupy 
all this granular area, and likewise between angular dorsal extensions 
of the superomarginal plates. There is no subdivision into areas. 
The arrangement of the abactinal plates is similar to that in the genus 
Asterodiscus, and unlike that of Oreaster. Ambitus bounded by 
superomarginals, the inferomarginals being actinal. Small inter- 
marginal plates are found at the base of ray and irregularly near the 
tip. Furrow spines 8, the 2 central about as long as the slightly 
curved furrow margin. Subambulacral spines 2, less often 3, becom- 
ing 1 near the end of ray. Mouth plates with 14 to 18 furrow spines. 
Type.—Cat. No. 32632, U.S.N.M. 
Type-locality —Tictauan Island, Mindanao. 


ASTERODISCUS HELONOTUS, new species. 


Similar in shape and general appearance to A. truncatus Coleman, 
but differing in having smaller and more numerous abactinal tubercles 
(of a similar form), much larger terminal superomarginal plate, less 
conspicuous marginal plates (the superomarginals not distinguishable) ; 
more numerous inferomarginal plates, 9 underlying the terminal 
superomarginal, and others bearing a large, compressed, fan-shaped 
tubercle; flattened or spatulate actinal intermediate spines near 
furrow, where they are larger than near margin; only 3 furrow spines; 
outer subambulacral spine flattened, and heavier than the inner (the 
reverse in truncatus); inner mouth spines shorter than the others. 
R=98 mm.,r=48 mm., R =2r; breadth of ray at base, about 53 mm.; 
general form stellate, depressed. 
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Abactinal tubercles similar in form to those of A. truncatus, but 
much smaller and much more numerous. Larger tubercles not 
arranged in evident series, in form resembling inverted truncated 
cones, the base of the cone being convex, and the truncated end 
immersed, as it were, in the plate and surrounding by a circle of small 
bead-like granules. Packed closely among the largest tubercles are 
more numerous smaller ones of several sizes, more numerous than in 
A. truncatus. These are clavate, or obovate, more or less irregular in 
form, and toward the margin of the disk a certain number become 
slender. The height of an average primary is 2 to 2.5 mm. and its 
breadth at the top 2.5 to 3 mm. (in truncatus similar measurements of 
a comparable specimen are 3.5 to 4.5 and 6 to 7.5). Between the 
tubercles are widely spaced small granules similar to those around 
the base of the tubercles. Numerous long, very slender, 2-jawed pedi- 
cellarie, straight or curved at the end, stand beside many of the 
tubercles. There are 18 inferomarginals, of which 9 underlie the large 
terminal superomarginal. The other superomarginals are indistin- 
guishable from the abactinal plates. 

Type.—Cat. No. 32633, U.S.N.M. 

Type-locality.—Station 5149, off Sirun Island, vicinity of Siasi, 
Sulu Archipelago, 10 fathoms, coral, shells. 

In both A. elegans and A. tuberculosus the abactinal tubercles are 
conical, more or less acute, to hemispherical or truncate hemispherical, 
and R is equal to less than 1.8r. In A. truncatus and A. helonotus the 
tubercles are obconical to obovate, broader at summit than base, and 
R is equal to 2 r. 


HALITYLE, new genus. 


Differing from Culcita in having the marginal plates visible in the 
adult, and in having the papule in very numerous, regularly arranged, 
triangular areas resembling those of Oreaster; no spines on any plates 
except the adambulacral and mouth plates. 

Type of genus.—Halityle regularis, new species. 


HALITYLE REGULARIS, new species. 


Differing from the species of Culcito in having well-defined mar- 
ginal plates in the fully adult, no tubercles or spines on abactinal or 
actinal plates, and in having more numerous abactinal plates, form- 
ing a very regular triangular reticulum, between which are triangu- 
lar papular areas arranged in regular series parallel to the radial 
series of plates, and much more numerous than in C. schmideliana 
or C. nove-guinex, or their varieties; R=133 mm.,r=95 mm., R= 
1.41; form massive, pentagonal with slightly arcuate sides which are 
perpendicular and formed by the marginal plates and about 1 
series of adjacent large papular areas with intervening perpendicular 
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trabecule (each of which joins the upper end of a superomarginal 
plate); abactinal surface more or less swollen, and marked off into 
regular triangular papular areas by narrow trabecule; whole surface 
finely granular with minute 2-jawed granuliform pedicellarie; no 
spines; actinal intermediate plates sharply marked off by sutural 
grooves and covered with a close mosaic of unequal, smooth, very 
compact granules; the 3 chevrons nearest furrow with an odd inter- 
radial plate, the others without; furrow comb compact, perpendicu- 
lar, with 8 to 11 slender spines, the aboral end of 1 comb slightly 
overlapping the adoral end of the next younger comb. 

Type.—Cat. No. 32634, U.S.N.M. 

Type-locality Station 5165, Tawi Tawi group, Sulu Archipelago, 
9 fathoms, coral. 

This curious, large starfish has retained the phanerozoniate char- 
acter of young Culcita. This feature and the more numerous abac- 
tinal plates, regularly arranged triangular papular areas, and lack 
of spines or tubercles gives it a very characteristic facies, recalling 
somewhat a gigantic, tumid ‘‘Goniodiscus sebx,” but one without 
tubercles. 

Family LINCKIIDA. 


DISSOGENES, new genus. 


Disk large, slightly inflated; rays moderately long and slender; 
whole body covered with small granules, obscuring the outlines of 
all plates except the marginal, which are confined to side wall of 
body, and are unarmed except for 1 to 3 small central spines on the 
first 2 or 3 superomarginals; abactinal plates of 2 kinds, irregular, 
mostly convex primary plates with 2 to 4 semicircular excavations 
on margin, overlying and bound together by secondary elliptical or 
oblong connecting ossicles, all very irregular in arrangement; pri- 
mary plates of disk with small rigid central upright truncate spine; 
actinal intermediate areas with about 4 chevrons of similar longer 
spines; actinal intermediate plates extending in a single series nearly 
to end of ray, and a second series two-thirds the length of ray; 
adambulacral armature with 4 or 5, sometimes 3, prominent, slender 
furrow spines on a nearly straight furrow margin; subambulacral 
spines 2 on disk, 1 on rays, a little longer and much stouter than 
furrow spines. No pedicellarie. 

Type of genus.—Dissogenes styracia, new species. 

DISSOGENES STYRACIA, new species. 


Rays 5. R=110mm.,r=28 mm., R=4r; breadth of ray at base, 
about 34 mm.; rays tapering at first rapidly, then gradually to 
pointed extremity; interbrachial arcs wide, rounded. Other char- 
acters as in genus. 

Type.—Cat. No. 32635, U.S.N.M. 
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Type-locality.—Station 5617, off Ternate Island, west of Gillolo 
Island, Molucca Islands, 131 fathoms, bottom not recorded. 

This genus, like Narcissia and Ferdina might reasonably be in- 
cluded in the Goniasteride. It is placed in the Linckiide, however, 
on account of the irregular abactinal skeleton, small marginals, and 
the close granulation which covers the body and obscures the out- 
lines of the actinal and abactinal plates. The general appearance 
suggests the Linckiide. But the rather long slender furrow spines 
and prominent subambulacral spines are unlike those of any other 
genus of this family, while the abactinal and actinal intermediate 
spines are exceptional, and without parallel in any of the Linckiide 
having a large disk. The genus does not seem to be nearly related 


to any known. 
FERDINA GLYPTODISCA, new species. 


Resembling F’. offreti Koehler; differing in having all the prominent 
abactinal plates, and all the marginal plates with an extensive, 
central naked area; the smaller abactinal plates less distinct and not 
at all convex; granules smallest on center of obscured plates, largest 
over the sutures (reverse in offreti); abactinal area narrower, about 
equal to extreme width of superomarginal plate; inner series of small 
actinal intermediate plates lacking; adambulacral spines 3 (2 in 
offreti). Rays5. R=35 mm., r=11 mm., R=3.2 r; breadth of ray 
at base, 13 mm. Rays and disk very rigid; abactinal surface sub- 
plane, actinal surface convex. 

Type.—Cat. No. 32636, U.S.N.M. 

Type-locality.—Station 5640, Buton Strait, Celebes (a mile west of 
Labuan Blanda Island), 24 fathoms, sand, broken shells. 


Genus FROMIA Gray. 
Key to some East Indian species of Fromia. 


a'. Superomarginal plates of distal half of ray large and small alternating; granules 
surrounding papular pores, larger than the others 
a?. Superomarginal plates not large and small, alternating. 
b'. Abactinal plates of proximal half or two-thirds of ray in regular longitudinal 
series; marginal plates very regular, most of them longer than wide; rays 
slender; furrow spines 2 or 3, subambulacral spines 2; actinal pedicellarie. 


eusticha. 
b?. Abactinal plates not in regular series. 


c'. Most of the marginal plates with 1 or more central, enlarged tubercular gran- 
ules; rays slender, about 3 times as long as width at base hemiopla. 
c?. Marginal plates without central tubercles; rays usually about 2 to 24 times 
as long as width at base milleporella. 


FROMIA EUSTICHA, new species. 
Differing from typical F. milleporella in having longer, slenderer 


rays, more regularly arranged abactinal plates, only 2 adambulacral 
furrow spines on distal half of ray, and abundant actinal pedicellariz. 
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R=41 mm., r=8.5 mm., R=4.8 r; breadth of ray at base, 9.5 mm. 
Rays slender, evenly tapering, abactinally plane; disk slightly convex; 
marginal plates very regular, mostly longer than wide, regularly 
decreasing in size, not alternate large and small; abactinal plates 
roundish or hexagonal, sometimes with faint indication of lobing, 
arranged in quincunx in regular longitudinal series; actinal plates in 
3 regular series at base of ray; adambulacrals with proximally 3 
rather narrow furrow spines, 2 distally; 2 subambulacral spines and 1 
to 3 subambulacral pedicellarie. Granules of abactinal surface 
polygonal, close-set, fairly uniform, not larger in center of plate, 
about 8 to 10 in the transverse diameter of a carinal plate. Granules 
surrounding papular pores unequal, some of them a little larger than 
the granules of plates. Papule single, at the corners of the plates. 
Superomarginal plates 18, encroaching conspicuously upon abactinal 
surface. Inferomarginals 20. Actinal granules increasing in size 
toward furrow. On proximal half of ray there are rather abundant, 
granuliform 2- or 3-jawed pedicellariz, from 2 to 5 times the diameter 
of adjacent granules. 

Type.—Cat. No. 32637, U.S.N.M. 

Type-locality—Station 5146, vicinity of Siasi, Tapul Group, Sulu 
Archipelago, 24 fathoms, coral sand, shells. 

FROMIA HEMIOPLA, new species. 


Differing from F’. armata Keehler in the absence of abactinal conical 
tubercles, and the slighter development of the marginal tubercles; 
differing from F. milleporella in having 1 or more tubercular granules 
in the center of the marginal plates of the distal three-fourths or half 
of ray, in having slenderer rays, and broad, but thin, spatulate fur- 
row spines. R=36 mm., r=9 mm., R=4r; breadth of ray at base, 
10 mm. 

Marginal plates convex, the granules increasing in size toward the 
center, where the plates of at least the distal half of ray bear 1, 2, or 
even more enlarged tubercular granules, there being as high as 5 to 
10 on the distal marginals of the type. The first half dozen plates 
usually lack a tubercle, and the tubercles become a trifle more promi- 
nent as the end of the ray is approached. Superomarginals 19 or 20; 
inferomarginals about 23 or 24. Adambulacral plates with proxi- 
mally 3 or 4, or near end of ray 2, broad, flat subtruncate (spatulate) 
furrow spines, the end of the series with a curved contour and part or 
all of the aboral spine usually underlying the adoral spine of the 
succeeding plate. Subambulacral spines 2, sometimes 3, consider- 
ably shorter, round-tipped, heavier, but not broader than the furrow 
spines, and forming a straight series. External to these are 2 or 3 
granules larger than the succeeding. Part or all of a second series of 
smaller granules belongs to the adambulacral plates. 

Type.—Cat. No. 32638, U.S.N.M. 
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Type-locality.—Tonquil Island, Gumila Reef, south of Zamboanga, 
Mindanao. 

This species differs from F. balanse Perrier in having narrower 
rays, tuberculate marginals, and spatulate furrow spines. 


OPHIDIASTER TRYCHNUS, new species. 


Differing from O. pusillus Miller and Troschel in having the papule 
in 8 longitudinal series and the central granules of the abactinal, 
marginal, and actinal plates enlarged, and subtuberculate on outer 
part of ray, and in having the pedicellaria sheaths toothed, not entire; 
differing from O. tuberifer in having 8 longitudinal series of papular 
pores, much larger and broader pedicellarie with the sheaths toothed, 
not entire, and in having a number of enlarged granules on the plates, 
not a single conical tubercle of predominant size. R=19 mm., r=4 
mm., R= about 5r; breadth of ray at base,5mm. Rays cylindrical, 
only very slighty tapering, with a blunt extremity capped by a dorsal, 
convex, roundish terminal plate. Adambulacral plates wider than 
long, obliquely oriented; furrow spines 2, flattened, the adoral 
broadly spatulate, roundly truncate, about twice as long as breadth 
at tip; the aboral slightly shorter, much narrower, slightly tapering, 
and blunt. Forming a transverse, oblique, adorally trending series 
with the larger furrow spine, and without intervening granules, there is 
first a shorter compressed, broad, round-tipped granule, then a longer, 
much thicker ovoid or acorn-shaped slightly flattened tubercle, about 
as long as the larger furrow spine, but much more conspicuous. 
Between these consecutive transverse series there is a transverse series 
of elongate, bluntly pointed granules; and external to the series of 
tubercles there is a less regular series of shorter actinal intermediate 
tubercles, interspersed with a few longitudinally oriented pedicellariz. 
Relatively large two-jawed, excavate pedicellariz occur in variable 
numbers on the abactinal, marginal, and actinal intermediate plates. 
Each jaw is broadly spatulate, semicircular distally, broader than in 
O. germani, and has 4 or 5 relatively large teeth with corresponding 
indentations on the edge of the form. 

Type.—Cat. No. 32639, U.S.N.M. 

Type-locality.—Port Palapag, north coast of Samar; no record of 
depth or bottom, but probably collected on reef. 


LEIASTER ANALOGUS, new species. 


Resembling L. coriaceus Peters in having grooved furrow spines, 
but differing in having longer, slenderer rays, numerous pedicellariz, 
and the abactinal papule in very definitely circumscribed areas. 
Differing from other species of Leiaster in having channeled furrow 
spines. R=125 mm., r=13.5 mm., R=9r; breadth of ray at base, 
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15 mm. Rays unequal, the longest 8.5 to 9 times as long as the 
width at base. 

Type.—Cat. No. 32640, U.S.N.M. 

Type-locality.—Station 5165, off Observation Island, Tawi Tawi 
Group, Sulu Archipelago, 9 fathoms, coral. 

L. analogus differs from L. leachvi in having perfectly smooth plates, 
not finely granulated ones, in having more numerous and grooved 
adambulacral furrow spines, and in having abundant pedicellarie. 
L.speciosus is described as differing from L. leachii only in possessing 
pedicellariz. Apparently L. analogus bears much the same relation 
to coriaceus that speciosus does to leachii. L.glaber and L. callipeplus 
lack pedicellaris and have furrow spines without grooves. 


Family ASTEROPIDZ. 


MARGINASTER PAUCISPINUS, new species. 


Differing from M. capreensis (Gasco) [M. fimbriatus Sladen] in 
having no actinal intermediate and very few abactinal spinelets, 
broader marginal plates with slightly longer spines, more distinct 
lobes to the carinal plates, and 2 narrowly spatulate, webbed, sub- 
ambulacral spinelets in a longitudinal series near the furrow margin; 
furrow spines 2 on the first 2 plates, then 1. R=11 mm.,r=8 mm., 
general form arcuate pentagonal; whole body overlaid by skin; a 
few carinal, apical, and superomarginal spinelets, all inconspicuous, 
a conspicuous marginal fringe of webbed, flattened, narrowly spatulate 
spines; plates not superficially visible. 

Type.—Cat. No. 32641, U.S.N.M. 

Type-locality.—Station 5310, China Sea, vicinity of Hongkong 
(lat. 21° 33’ N.; long. 116° 13’ E.), 100 fathoms, sand, shells. 


Family GANERIID. 
TARACHASTER, new genus. 


Rays slender, disk small; dorsolateral plates four-lobed, imbricated 
in regular transverse and longitudinal series; plates of median radial 
region mostly three-lobed, irregularly imbricated; marginal plates 
actinal in position, separated from adambulacrals over most of ray 
by a single series of actinal intermediate plates, and on disk by small 
plates in transverse series; actinal interradial areas small; papule 
single in the small interspaces between abactinal plates; plates convex 
and armed with a group of short, blunt, spinelets resembling para- 
paxille or pseudopaxille, 15 to 20 to a plate; marginal and actinal 
spinulation compact; adambulacral plates small with slightly curved 
furrow margin; spines small, crowded, grading into actinal spinu- 
lation; proximally 5 or 6, distally 3 or 4 furrow spines, with 2 to 4 
crowded series each of 2 or 3 subambulacral spines. Well-developed 
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superambulacral ossicles; ampulle double; tube feet rather small, 
with well-developed sucking disks. 
Type of genus.— Tarachaster tenuis, new species. 


TARACHASTER TENUIS, new species. 


Rays 5. R=67 mm., r=12 mm., R=5.5+r; breadth of ray at 
base, 14 mm.; rays depressed, rather slender, long, bluntly pointed; 
disk small; sides of ray rounded and occupied by the abactinal 
plates; abactinal plates small, those on disk and along radial area of 
ray uregularly three-lobed, imbricating; dorsolateral, lateral, and 
narrow portion of ventral surface occupied by four-lobed plates in 
about 10 longitudinal series at base of ray, also forming transverse 
series; 3 series of larger plates adjacent to adambulacrals, the outer 
two being the marginals; plates covered by small, stout, upright, 
round-tipped, often clavate, close-set spinelets in groups resembling 
low parapaxille, 15 to 20 to a group; single papule between the 
abactinal plates; adambulacral plates small, armature dense, upright, 
the spinelets grading from the furrow series into those of the actinal 
intermediate and marginal plates; furrow spines proximally 5 or 6, 
distally 4 or 5, prismatic or four-sided, blunt or truncate, the proxi- 
mal and distal shorter than the central 3 or 4; subambulacral spines 
in 2 or 3, sometimes 4, series, with 2 or 3, or proximally 4, shorter, 
less stout spines in each series. General appearance suggestive of a 
Henricia with closely placed plates. 

Type.—Cat. No. 32642, U.S.N.M. 

Type-locality.—Off Point Tagolo, northern Mindanao, 162 fathoms, 
sand; bottom temperature, 54.5° F. 

It is difficult to place this genus. While it resembles Henricia 
superficially, the double ampulle, closely placed and regularly 
imbricated plates, and presence of superambulacral ossicles debar 
Tarachaster from the Echinasteride. The two other families to 
which it shows most resemblance are the Ganeriide and Asterinide. 
Tarachaster resembles Nepanthia superficially, on account of the 
‘radial zone of irregularly arranged plates, but the actinal surface is 
more like that of the Ganeriide, to which the imbricated pseudo- 
paxille with definite lobes, the definite but not particularly con- 
spicuous marginals, the actinal interradial plates in transverse 
columns, and the adambulacral armature would ally it. Superam- 
bulacral plates have not been reported in any of the three families. 


Family ASTERINIDZ2. 


NEPANTHIA PEDICELLARIS, new species. 


Related to N. brachiata Keehler, but differing in lacking a flange 
to the margin of rays, in having a narrower actinal intermediate 
area, with fewer (about 10) chevrons of plates, but more numerous 
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spinelets; subambulacral spines more numerous (8 to 12). Rays 
6. R=22 mm.,r=8 mm., R=2.75r; breadth of ray at base, 7 or 8 
mm.; abactinal surface arched, actinal surface plane; rays tapering, 
bluntly pointed, broader than usual in this genus; radial area of 
plates not very sharply marked off from lateral areas; plates crescent- 
shaped, the larger bearing 35 to 45 minute, sharp spinelets, and 
sometimes a simple pedicellaria composed of 2 spinelets stouter than 
the others; furrow spines 6 or 7, webbed, the adoral much the smaller; 
subambulacral spines webbed, 8 to 12; proximal actinal intermediate 
plates with 7 to 9 slender webbed spines. 

Type.—Cat. No. 32643, U.S.N.M. 

Type-locality.—Station 5482, off Cabugan Grande Island, Surigao 
Strait, east of Leyte, 67 fathoms, broken shells, stones, green mud. 

In N. belcheri Perrier there are 7 rays, 6 furrow spines, and 3 
subambulacral spines. In N. jouwbini the arms are slenderer and the 
furrow series symmetrical, not as in pedicellaris with the adoral spine 
much shorter than the aboral. The adambulacral spines are also 
much shorter, and the actinal intermediate plates bear numerous 
short spinelets. They are similar to the dorsolateral plates, and do 
not, as in pedicellaris, resemble the actinal intermediate plates of 


Asterina. 
NEPANTHIA PLATYDISCA, new species. 


Rays 5. R=54 mm., r=23 mm., R=2.3 r; breadth of ray at 
base, 36 mm.; interbrachia rounded; rays tapering evenly from base 
to bluntly pointed extremity; general form much flattened, and 
resembling an Asterina with thin disk; edges of disk and ray thin; 
abactinal plates divided into 2 areas, a median radial where the 
plates are irregularly distributed and lateral areas where the plates 
form transverse (and also to some extent longitudinal) series, the 
transverse with about 26 or 27 plates at base of ray; plates resem- 
bling small flat-topped pseudopaxille; actinal intermediate plates 
small, in transverse series, the larger plates with 15 to 20 slender, 
very sharp, webbed spines; furrow spines 7 or 8, webbed into a very 
convex fan; subambulacral spines 18 to 20, also webbed, usually 
erect. In favorable places they may be seen to form a very convex 
series with 6 or 8 spines in the concavity of the series, and involved 
in the same membrane. Mouth plates with 11 or 12 marginal spines; 
suboral spines 20 to 25, in 2 series, parallel to free margin, with 5 or 
6 extra spines between the second series and the median suture. 

Type.—Cat. No. 32644, U.S.N.M. 

Type-locality.—Station 5645, Buton Strait, Celebes, 206 fathoms, 
bottom not recorded 

This species has the general appearance of a very thin Asterina, 
with radial areas of irregularly arranged plates and lateral areas of 
serially arranged plates. The actinal intermediate plates are very 
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numerous and bear numerous webbed sharp spinelets, which are 
usually bent toward the margin and have the appearance of serrate 
combs. ‘The spinelets are really in groups (as may be seen when they 
stand erect), and all are involved in the web. 

The type of the genus Nepanthia, N. maculata, is an entirely differ- 
ently formed animal, with cylindrical rays. It becomes difficult to 
separate Nepanthia sharply from Asterina, because N. platydisca 
really agrees with Asterina in form. The differentiation of the abac- 
tinal plates and the numerous actinal intermediate spinelets will sepa- 
rate this species from any known Asterina, while the flattened form 
and numerous adambulacral and actinal intermediate spines will 
separate it from N. brachiata, which has 6 rays and a more depressed, 
Asterina-like form than any other species heretofore described. 


ANSEROPODA MACROPORA, new species. 


Rays 5. R=16 mm., r=8.5 mm., R=slightly less than 2 r. 
Proportions and form variable; a four-rayed specimen has the fol- 
lowing dimensions: R=17.5 mm., r=13 mm.; in the latter the mar- 
gin of ray curves outward and has a broad leaf-like contour. Species 
characterized by presence along radial line of a zigzag series of 7 to 
11 wartlike conspicuous protuberances composed of 4 upright spin- 
ulate plates, guarding a large papular pore; other abactinal plates 
with divaricate tuft of 8 to 12 very delicate spinelets; actinal inter- 
mediate area with spaced combs of 3 to 5 delicate, sharp, spinelets; 
furrow spinelets 5, webbed, the adoral set back slightly from margin; 
subambulacral spinelets 1 or 2, near adoral margin of plate. 

Type.—Cat. No. 32645, U.S.N.M. 

Type-locality.—Station 5146, Sulu Archipelago, off Sulade Island, 
southwest of Jolo, 24 fathoms, coral sand, shells. 

This species belongs to the section of the genus in which there are 
few papular pores, in a single series, on either side of the median radial 
line. Its distinguishing peculiarity is the specialization of these pores, 
which are guarded by elevated plates, forming tubercular, spinulate, 
protuberances. The papule themselves are large. 


Family SOLASTERID. 
LOPHASTER SULUENSIS, new species. 


Resembling L. furcilliger Fisher in general form but with much 
lower paxillz, especially the marginal, the pedicels being much shorter 
than the spines; inner or lower inferomarginal spines conspicuously 
longer than upper; furrow spines 5 or 6, rather long; subambulacral 
spines 3 or 4, heavier and longer than furrow spines, and equal to 
about 2 plates in length. Rays 5. R=82 mm.,r=16 mm., R=5r; 
breadth of ray at base, 19 or 20 mm.; rays slender, gradually taper- 
ing, bluntly pointed; abactinal surface arched, actinal surface plane. 
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Abactinal plates strongly four-lobed, with a low pedicel, bearing 7 
to 10 tapering, thorny, pointed spines, the median slightly longer 
than the peripheral. Thespines vary from 1 to 2 mm. in length, while 
the pedicel is ordinarily about one-half the length of spines. Papular 
areas of apical region with 5 to 7 papule; those of proximal part of 
ray with 3 or 4; those of distal portion of ray with 1 or 2. Counting 
across base of ray about 18 longitudinal series of plates, rather regular 
in median radial region. 

Marginal paxille comparatively small, the superomarginal decid- 
edly smaller than the inferomarginal and usually alternating with 
them. The inferomarginal paxille have low pedicels, about as high 
as broad, surmounted by about 15 to 18 spines, of which 3 or 4 on 
the side toward furrow are about 2.5 mm. long while the others 
decrease in size to about 0.75 mm. on the dorsal side of the paxilla. 
The proximal superomarginals have 12 to 15 spines and the pedicel 
is about two-thirds the height of the inferomarginal pedicels, while 
the tuft of spines is of about half the bulk of the inferomarginal 
spines. 

Actinal interradial areas small, the plates bearing 3 or 4 spinelets 
and extending about two-thirds the length of ray in a single series. 

Type.—Cat. No. 32646, U.S.N.M. 

Type-locality.—Station 5423, Sulu Sea, off Cagayan Island, 508 
fathoms, gray mud, coral sand, bottom temperature, 49.8° F. 

L. suluensis differs from L. furcifer in having longer, slenderer 
rays, longer paxillar spines, and relatively shorter pedicels, longer 
and unequal marginal paxillar spines, more numerous furrow spines, 
and very much longer subambulacral spines, the latter being longer 
than the marginal paxille with their spines. The mouth plates of 
L. sulwensis are larger with more numerous and longer marginal 
spines (12 or 13). JL. suluensis differs from L. stellans Sladen, and 
L. abbreviatus Koehler (Antarctic species) in having a much less 
robust form, longer rays, more numerous furrow spines (4 short ones 
in stellans and 3 rather long ones in abbreviatus) and much more 
prominent subambulacral spines (longer, not shorter, than marginal 
paxille with their spines). JZ. suluensis resembles in general form 2 
Antarctic species, L. antarcticus Keehler and L. gaini Kehler, but 
differs in having 5 or 6 instead of 4 furrow spines, 12 or 13 instead 
of 7 or 8 marginal mouth spines. JL. antarcticus has 20 to 40 paxillar 
spines and much less prominent subambulacral spines when com- 
pared either with the fairly long furrow spines or the more prominent 
inferomarginal paxille. L. gaint has more prominent paxillar 
pedicels, less thorny paxillar spines, more prominent inferomarginal 
paxille, and the actinal intermediate paxille are reduced to about 
4 in each interradial area. In L. sulwensis they extend at least two- 
thirds the length of the ray. 
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SOLASTER TROPICUS, new species. 


Rays 9 or 10. R=145 mm., r=53 mm., R= 2.7+r; breadth of 
ray at base, about 35 mm. Disk large, rays fairly broad at base, 
tapering to a pointed extremity. Pseudopaxille very small, well 
spaced, with 4 to 6 small spinelets; inferomarginal plates prominent 
with numerous spinelets increasing very rapidly in size toward the 
inner or lower end of the compressed, transversely oriented tabulum 
or pedicel; distal marginals with mostly large spinelets only; furrow 
spines 5 or 6, rather long; subambulacral spines 5 to 7, subequal in 
length to furrow spines, but heavier; the inner end of the transverse 
comb is turned aborad, and the innermost spine is shorter than the 
second; superomarginal paxille small, alternating with the infero- 
marginals. Resembling somewhat S. pazillatus, but with more 
numerous furrow spines, less conspicuous subambulacrals, heavier 
inferomarginal spinelets, less conspicuous superomarginals, and 
fewer paxillar spinelets. 

Type.—Cat. No. 32647, U.S.N.M. 

Type-locality.—Station 5654, Gulf of Boni, Celebes, 805 fathoms; 
bottom not recorded. 

This species is allied to S. pazillatus Sladen, but probably not very 
closely, while it also shows some resemblance to S. borealis Fisher, 
although it is not at all closely related to this form. The following 
differences separate tropicus from pazillatus. In tropicus the paxille 
have fewer, relatively coarser spinelets; marginal plates lower, with 
conspicuously heavier spinelets at the inner or lower end than at the 
upper or outer, and distal marginals occupied almost entirely by a 
relatively few large spinelets (somewhat as in S. borealis); in S. 
pazillatus the inner marginal spinelets are only a little larger than 
the outer and the armature of the distal marginals does not differ 
materially from that of the proximal; in tropicus the superomarginals 
are lower and less conspicuous, the furrow spines more numerous 
(5 or 6 instead of 3 or 4) and in large specimens the subambulacral 
spines are decidedly less prominent (subequal to furrow spines). 
S. tropicus differs from S. borealis in having less prominent marginal 
plates and much more numerous and smaller marginal spines, dis- 
tinguishable superomarginal plates, more numerous and longer 
furrow spines, and more numerous and longer subambulacral spines. 
S. regularis Sladen has larger and more widely spaced paxille, more 
prominent marginal plates, and the subambulacral spines form a 
straight series. S. subarcuatus Sladen has fewer inferomarginal 
spines (10-12), fewer furrow spines (3 or 4), and fewer oral and 
suboral spines. 8S. torulatus Sladen has less prominent, actinally 
situated marginals, with subequal spinelets, shorter furrow spines, 
fewer subambulacral spines in a straight series, smaller actinal inter- 
radial areas, and slightly more numerous abactinal paxillar spinelets. 
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SOLASTER SCOTOPHILUS, new species. 


Related to Solaster papposus, but differing in being of a much more 
delicate habit, with more numerous furrow and suboral spines, 
smaller paxille, smaller and more numerous marginal paxille, and 
a much more delicate skeleton. Rays 9. R=48 mm., r=14 mm., 
R=3.4 r; breadth of ray at base, 10 mm.; disk large, rays slender, 
flexible, tapering to a sharp point; skeleton delicate, open, irregular; 
paxillz small, the pedicel about 0.5 mm. high and the longest spine- 
lets 1.25 mm. long; marginal paxille, 24 or 25, delicate; furrow 
spines very delicate, 8 or 9; subambulacral spines, 7 to 9; marginal 
mouth spines, 15. 

Type.—Cat. No. 32648, U.S.N.M. 

Type-locality.—Station 5651, Gulf of Boni, Celebes, 700 fathoms, 
green mud; bottom temperature 38.7° F. 

_ The only species, besides S. papposus, to which S. scotophilus shows 
close resemblance are S. penicillatus (Sladen) and S. japonicus Fisher. 
S. japonicus is of the habit of S. papposus, having large penicillate 
paxille, and heavier spines generally than occur in scotophilus. From 
S. penicillatus, scotophilus differs in having much more numerous 
furrow spines (4 or 5 in penicillatus), more numerous marginal 
paxille, and smaller and more delicate abactinal paxille. 


Genus RHIPIDASTER Sladen. 


XENORIAS, new subgenus. 


Differing from Rhipidaster sensu strictu in the position of the 
marginal plates which are oblique, but instead of being parallel with 
one another are inclined at an angle of 45° and touch by the inter- 
marginal ends, forming a series of chevrons along the side of ray. 
Abactinal plates and adambulacral plates essentially as in Rhipidaster. 

Type of subgenus.—Rhipidaster (X enorias) polyctenius, new species. 


RHIPIDASTER (XENORIAS) POLYCTENIUS, new species. 


Rays 7. R=50 mm., r=14 mm., R=3.5+ r; breadth of ray at 
base, 12 mm.; rays slightly convex, tapering evenly to bluntly pointed 
extremity. Differing from R. vannipes in having very much shorter 
abactinal spinelets invested in a common sheath; curiously com- 
pressed, obliquely oriented, lateral, superomarginal and inferomar- 
ginal plates (with intermarginal ends adorad) bearing a transverse 
comb of webbed spines, those at the aborad end of each plate much 
longer than the others; furrow spines 9 or 10; subambulacral comb of 
4 spines; abactinal integument pulpy, hiding the skeleton which con- 
sists of 3- or 4-lobed, closely imbricated plates; papule 1 to 3 to each 
mesh. 
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Abactinal surface is covered with rather uniformly distributed 
fascicular tufts of small spinelets invested in a common pulpy sheath 
from which the tips of the spinelets protrude a short distance. These 
fascicles with their investment are about 1 mm. long and 0.75 mm. 
in diameter, and resemble tubercular projections of the integument. 
In those which appear to be nearly normal the investment forms a 
collar surrounding the spinelets, which are themselves imbedded in 
the central pulpy part of the sheath. Fascicles spaced about once 
their own diameter, or less, on disk and base of rays, and are arranged 
in quincunx on the sides of rays. Each pseudopaxilla consists of a 
low pedicel or convex plate, surmounted by 9 to 12, or sometimes 
fewer, very delicate, tapering, glassy spinelets ending in several points. 

The marginal plates are conspicuous, low, transverse ridges, 
oriented obliquely, as well as bent aborad, each pair of marginals 
forming a chevron the angle of which is toward base of ray. A 
series of about 40 of these chevrons occupies the side of each ray. 
The spine-bearing crest of the marginals has the appearance of being 
bent aborad, and the upper end of the superomarginal and the lower 
end of the inferomarginal is in the form of a slight knob, each bearing 
about 3 prominent, tapering, sharp, closely appressed spines, the 
median usually the longer. The inferomarginal spines are longer 
than the corresponding superomarginal spines, being slightly longer 
than the extreme width of the plate. Six to nine slenderer, shorter 
spinelets continue the superomarginal series to the intermarginal 
end of the plate, while 3 to 5 similar spinelets complete the infero- 
marginal series. Both series are webbed. The large inferomarginal 
spines are on the angle between the lateral and actinal faces of ray, 
and proximally a fourth shorter spine is added to the actinal end of 
the series. The points of the spines frequently converge (the median 
being longest), and the group has the appearance of Sladen’s figure 
of the ‘‘actinal intermediate”’ spines of R. vannipes. 

Furrow spines 9 or 10, distally 8, united by membrane for two- 
thirds their length into a prominent scoop-shaped fan very much as 
in R. vannipes. On the surface of the plate is an oblique comb of 4 
stouter, tapering, sharp spines, the 2 median the longest and slightly 
longer than the furrow spines. 

Mouth plates prominent and strongly convex at the outer end. 
Marginal spines 15 to 17, the 3 inner long, slender, pointed, and 
directed over actinostome, the remainder usually standing upright, 
and much shorter and slenderer. A prominent suboral spine near 
inner end of plate, and 3 shorter spines near outer end of plate mid- 
way between suture and furrow margins. 

Type.—Cat. No. 32649, U.S.N.M. 

Type-locality.—Station 5622, off Makyan Island, Molucca Islands, 
275 fathoms, gray mud. 
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Family MYXASTERIDZ. 
ASTHENACTIS MEDUSA, new species. 


Differing from A. papyraceus Fisher’ in lacking entirely the 
actinolateral membrane, in having 13 marginal mouth spines form- 
ing a sharply angular webbed series, the distal of conspicuous length, 
and in having 9 rays. R = 225 mm., r= 52 mm.,, R = 4.3 r; 
breadth of ray at base, 25 mm. Rays slightly swollen above base, 
tapering to slender, flexible, pointed extremity; dorsal surface of ray 
arched; that of disk flattened. 

The adambulacral armature, with the exception of the actino- 
lateral membrane, is very similar to that of A. papyraceus, consisting 
of 9 or 10 very delicate, webbed spines increasing in length from the 
inner to the outermost, the outer two being longest and standing on 
an extension of the next adorally situated plate (see figures of 
A. papyraceus). In papyraceus the consecutive outer spines are 
joined by a sort of actinolateral membrane, but in A. medusa they 
are independent, the membrane being joined to the side of the ray 
just above the base of the outer spine. 

The mouth spines form an angular series, the first to seventh 
being on the actinostomial margin, the eighth on the angle of the 
plate directed toward mouth of furrow, while the remaining five form 
a group adjacent to the first adambulacral comb, on the very short 
furrow margin of the plate. All are joined by membrane, and the 
distal spines are of conspicuous length, though shorter than the 
innermost. 

The abactinal spines are extremely delicate and resemble fine 
glassy hairs. Eight or nine are borne on an eminence of the ex- 
tremely thin plates and are united by membrane. The fascicles are 
6 to 8 mm. long and spaced 2 or 3 mm. apart. 

Madreporic body slightly convex, 6 mm. in diameter, and situated 
slightly adcentral to the middle of r. The actinostome is wide 
(38 mm.) and the tube-feet large, with large sucking disks. 

Type.—Cat. No. 32650, U.S.N.M. 

Type-locality.—Station 5605, Gulf of Tomini, Celebes, 647 fathoms, 
bottom not recorded. 

The absence of an actinolateral membrane suggests the possibility 
that in Myzaster the adambulacral armature may also be common 
to two plates. In such an event this species would be placed in 
Myzaster, and the actinolateral membrane might be retained as the 
diagnostic character of Asthenactis. For the present it seems best 
to classify this species in Asthenactis on the basis of the identity 
of structure of the adambulacral plates. 

The name medusa is suggested by the twisted snake-like rays. 


1 For description and figures, see Starfishes of the Hawaiian Islands, U. 8. Fish Commission Bulletin 
for 1903. Part 3, p. 1096, pl. 40, figs. 3, 3a. 





ON A BRACKISH WATER PLIOCENE FAUNA OF THE 
SOUTHERN COASTAL PLAIN. 


By Wriu1am Hearey DAtt, 


Curator, Division of Mollusks, United States National Museum. 


In Bulletin 5A, of the State survey, on the phosphates and marls 
of Georgia by S. W. McCallie, page 87, 1896, attention is called to a 
mar! bed on the Satilla River by the following remarks: 


Several miles further up the river, on Mf. James P. King’s estate, occurs an exten- 
sive marl bed. The property on which the deposit is located is situated 6 miles 
south of Atkinson, and of late years it has become quite a popular resort for fishing 
parties, whose attention is usually attracted by the peculiar appearance of the 
deposit. The principal exposure occurs at the base of a bluff, on the left bank of the 
river, a few hundred yards north of the mansion house. The bluff, which is about 30 
feet in height, shows the following geological section: 


Bluish clays 

A OD 6 oo vn an a dindiesnar cedbencnswasnnselnenes 
Light-colored, sandy clays . 

Yellowish, sandy clays 

Laminated blue clays 


At the time of our visit only about 2 feet of the marl bed was exposed above the sur- 
face of the water. However, detached fragments of the bank below this level show 
that the bed attains a thickness at this point of 4 feet or more. The deposit con- 
sists almost entirely of small bivalve shells, with a sandy clay matrix. Associated 
with the shells are fragments of bones and what appear to be the remains of the cara- 
paces of turtles and crabs. The marl has been used toa limited extent by Mr. King 
as a fertilizer on various crops, and it is said to have given very satisfactory results. 
It is evidently of much value, locally, asa fertilizer. However, it could not probably 
be transported to any distance with profit. Another outcropping of the deposits 
occurs about a mile farther up the river; but it here seems to be diminished in thick- 
ness, and also contains more sand and clay. 


In 1911 the Hon. T. H. Aldrich examined some of this marl at the 
suggestion of Mr. McCallie, and, recognizing that many of the spe- 
cies were new and that the indications were that the fauna was of 
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Pliocene age, described in the Nautilus‘ a number of the species. 
His introductory remarks are as follows: 


Some years since Professor 8. W. McCallie, State geologist of Georgia, called my 
attention to a small block of soft marl in the State museum which had a number of 
shells in it, and at my solicitation the same was kindly forwarded to me for exami- 
nation. I found the specimens were a mixture of fresh water and marine, and that 
the fresh water ones seemed to be new, besides being more or less distorted. The 
specimens were very fragile. Notwithstanding the greatest care many of the most 
distorted were badly broken. It is hoped that a future examination will reveal more 
species and an assortment of forms far greater than those here described. The hori- 
zon is probably Pliocene, and seems to represent a southern fauna. The exact locality 
is 4 miles south of Atkinson, Wayne County, Georgia, on the Satilla River. The list 
of species is as follows: 


. Rangia cuneata Gray. (Common, rather small.) 
2. Mulinea lateralis Say. 
. Mulinea congesta Con. 


. Dosinia sp.? (Young shells.) 
. Modiolaria 


. Gemma purpurea H. C. Lea. 
sp.? (Too poor for identification.) 
8. sp.? (Fragments.) 
The new species described were: 


9. Potamides saltillensis. 
10. Potamides cancelloides. 
11. Paludestrina plana. 

12. Amnicola saltillensis. 
13. Amnicola georgiensis. 
14. Amnicola expansilabris. 
15. Planorbis antiquitus. 


It is to be noted that by a typographical error the name satil- 
lensis, from the Satilla River, was misspelled saltillensis, probably 
from some confusion with the Saltilla River of eastern Mexico. 

Some of this marl was sent in to the United States Geological Survey 
by the parties under Dr. T. Wayland Vaughan’s direction, who were 
working on the geology of the coastal plain of the United States, 
chiefly by Mr. George C. Matson. Part of the material came from 
the original locality on the Satilla River, Georgia (station 6132), 
and was collected for Mr. Matson by L. W. Stephenson. The 
same fauna was recognized in material from a well at the depth 
of 49 feet in the northeast quarter of section 28, township 3 north, 
range 2 west, Louisiana meridian, 6 to 8 miles southwest of Alex- 
andria, Louisiana (station 6040). This locality is known as the 
Frank Muse place in Rapides Parish, owned by Dr. R. O. Simmons 
and others. Also from a well of the Producer’s Oil Co., Pine 
Prairie oil field, Louisiana (station 6445). The depth here was 
given as 1,540 feet, but I accept this with allreserves. Lastly, several 
localities near Burkeville, Newton County, Texas, were discovered 


1 Vol. 24, No. 11, March, 1911, pp. 131-132, continued in the April number, pp. 138-140, with plates 8-10. 
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and explored for fossils by Messrs. Vaughan and Matson. These 
were, respectively, 1 (station 3614) and 3 (station 6440) miles southeast 
of Burkeville. The material here is a fragmentary rock, with very 
poorly preserved fossils, almost all in the form of molds or internal 
casts, and contains, besides traces of barnacle valves and mollusks, 
bones of birds and carbonized fragments of wood. The molluscan 
fauna is mostly the same as at the Satilla locality. 

Mr. Geo. C. Matson has kindly furnished the following data in 
regard to the geological conditions at Burkeville: 

My collection was obtained from the south side of Cow Creek about one to one 
and a half miles from the town of Burkeville, Texas. The fossils occurred as casts 
and molds in lenses of limestone about four to six inches thick. These lenses are 


exposed in a small gully and the available area for collection does not exceed four or 
five square feet. 


The limestone is very hard and weathers light gray or yellow with a rough sur- 
face resulting from unequal resistance to solution. Associated with the imprints of 
shells are a few fragments of bones, but it is difficult to obtain anything but frag- 
ments of either vertebrate or invertebrate remains because the rock splits so irregu- 
larly. The limestone lenses are imbedded in a very plastic clay which is light blue 
or green where recently exposed but changes to black or brown on weathered sur- 
faces. In this clay or scattered over its surface are many rounded or oval concre- 
tions of calcium carbonate, occasional vertebre and fragments of other bones, together 
with oyster shells similar to those found in the limestone. The concretions vary 
from small nodules, apparently formed by the cementing of still smaller granules, 
to flat bowlders from a few inches to a foot or more in diameter. Many of the larger 
concretions show concentric and radial cracks filled with calcite and are therefore to 
be classed as septaria. 


The black clay found at this locality is not confined to the vicinity of Burkeville, 
for it extends southward about four miles and is reported some distance north of town. 
This clay may be traced into western Louisiana where it forms the Anacoco prairies. 
By means of scattered outcrops it is possible to determine its occurrence several 
miles east of the Texas-Louisiana boundary. 

The interest of this fauna lies not only in its being strictly brackish 
water and containing a large number of hitherto unknown species, 
but in its wide distribution along the edge of the Pliocene coastal 
plain, forming a faunal horizon hitherto unrecognized. 

The conditions appear to have been not unlike those which obtain 
at certain portions of the Gulf coast to-day; probably lagoons into 
which the streams poured fresh water carrying with it small fresh- 
water gastropods and occasionally valves of Unionide. On the other 
hand, the sea had access to the lagoons, keeping the salinity of the 
water such that oysters and anomias could flourish with other smaller 
mollusks which frequent oyster beds, while occasionally purely salt- 
water shells might be ejected by wandering fishes or carried by 
violent storms. 

It will be noted that the softer marl of Satilla River has preserved 
most of the small fresh-water gastropods, which are absent from the 
coarser sediments of the western localities where the oysters appear 
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more abundantly, while the cerites and melanians are generally dis- 
tributed. 

This account of the fauna is published by permission of the 
Director of the United States Geological Survey, under whose 
auspices the fossils were collected. 

A description of the species found follows: 


RANGIA CUNEATA Gray, var. SOLIDA, new. 


Plate 20, fig. 7. 


Shell small, very solid, rounded triangular, externally smooth 
except for incremental lines; beaks low, pointed, close to the margin; 
dorsal margins nearly straight, meeting under the beaks at an angle; 
hinge much as in R. cuneata but the laterals shorter. 

Length 20, height 17, diameter 10 mm. 

Station 6040; abundant; also from the locality on the Satilla 
River, Georgia. Type, U.S. Nat. Mus., No. 166282. 

This form differs from R. cwneata in many particulars; if the speci- 
mens collected are adult, there is an enormous difference in size; but 
of this I am uncertain and so lay no stress on thisfeature. Specimens 
of R. cuneata of the same size as the fossils differ by being more 
inflated and less triangular; by having the beaks more distant from 
the hinge line and the dorsal margins constituting one sweeping 


curve instead of meeting at an angle; by the longer and more sharply 
striated lateral teeth and larger cardinals. 
This is the form referred to in Aldrich’s list. 


MULINIA SAPOTILLA Dall. 
Plate 20, fig. 1. 


Mulinia sapotilla Dau, Trans. Wagner Inst., vol. 3, pt. 4, p. 902, pl. 28, figs. 7, 
8, 9, 14, 1898. 


Stations 6040 and 6445. Also in the Pliocene of the Caloosahat- 
chie River, Florida, as one of the most characteristic species. 

The specimens from the Satilla marl are all immature and vary 
very much in relative length, inflation, etc. I have seen no other 
Mulinia from these marls and feel reasonably confident that the M. 
congesta mentioned by Mr. Aldrich is an accidental intruder. WM. 
lateralis might well occur here, but has not been found in any of the 
material I have examined. 


HETERODONAX ALEXANDRA, new species. 
Plate 20, fig. 8. 
Shell differing from the recent H. bimaculata in the different pro- 
portions of the valves before and behind the beaks, the anterior 


portion being shorter and the posterior portion much more produced 
and more compressed. The posterior part of the valve is consider- 
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ably longer than the anterior, while these proportions are reversed 
in the recent shell. The fossil is also less solid than recent shells of 
the same size. 

Although the fossil is only represented by two broken right valves 
the difference is so remarkable that I have no hesitation in regarding 
it as a distinct species. 

The fossils come from station 6040, near Alexandria, Louisiana. 
Type, U.S. Nat. Mus., No. 166286. 


MYTILOPSIS, sp. indet. 


Very young specimens of a species of Mytilopsis allied to M. leu- 
copheatus of Conrad were found in the marl from station 6040. They 
were too immature to be specifically identified. It is possible that 
this is the shell referred to Modiolaria by Mr. Aldrich, or that his 
shell may be Modiolaria lateralis Say, which is known from the 
Pliocene of Florida. 


UNIO (LAMPSILIS?) SANDRIUS, new species. 
Plate 20, figs. 4, 5. 


Shell small, solid, bluntly rounded and inflated in front and rapidly 
attenuated and almost pointed behind; anterior end shorter, pos- 
terior longer, the beaks nearly at the anterior fourth of the shell; 
beaks with one or two obsolete concentric undulations, or quite 
smooth, small, distinctly prosocoelous; remainder of the surface 
smooth except for faint incremental lines and a shallow sulcus close 
to the posterior dorsal margin in each valve with an obsolete ridge 
on each side of it; in front of and under the beaks is a wide obscurely 
lozenge-shaped excavation, probably occupied in life by an extension 
of the ligament and with a sharp-edged border; ligamentary attach- 
ment behind the beaks linear; interior with the anterior muscular 
scar deeply impressed, the posterior scar faint; dentition in the left 
valve a transversely corrugated lamina, narrow and elongated, not 
divided into teeth, under which is a cavity for the tooth of the oppo- 
site valve; lateral tooth long, single, with a deep narrow sulcus above 
it; right valve with a strong obscurely triangular corrugated tooth, 
the distal end sharply bifid. Length of shell, 24; height, 12.5; 
diameter about 12 mm., measured on incremental lines of broken 
valve, the total length of which is over 30 mm. 

Section 28, township 3, range 2, 6 to 8 miles west of south of 
Alexandria, Louisiana, at station 6040. Type, U.S. Nat. Mus., No. 
166288. 

There seems to be no recent species of close relationship to this. 
From the look of the fossil the color of the nacre was probably purple. 

The locality is the ‘‘Frank Muse place,” from about 48 feet below 
the surface in a well. Specimens from station 3614, in Texas, are too 
poor to be identified but have some resemblance to this species. 
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UNIO (PLEUROBEMA?) ALIXUS, new species. 
Plate 20, fig. 2. 


Shell represented by a fragment which from the incremental lines 
must have been a shorter, heavier, and more triangular shell than 
U. sandrius, the beaks are nearly terminal and, though decorticated, 
show a median depression but no traces of concentric sculpture; the 
ligamentary area is impressed much as in U. sandrius, but is much 
shorter, wider, and more triangular; the tooth above is divided into 
two lamine, transversely corrugated and narrow as seen from above, 
but below is very thick and ponderous and deeply raggedly cleft for 
the opposite cardinal. There is one left lateral and sulcus as in the 
last, but shorter. The proportions, taken from incremental lines, are 
length 16, height 11, diameter about 10.5 mm. The adult shell of 
course was at least twice that size. 

Same locality (station 6040) as the last species, from which it 
differs in form, in weight, and especially in the character of the 
ligamentary area and left cardinal tooth. Type, U. S. Nat. Mus., 
No. 166289. 

It might perhaps be regarded as nearest to Pleurobema clava of the 


recent fauna. 
UNIO (UNIO) MUSIUS, new species. 


Plate 20, fig. 6. 


Shell short, rounded-triangular, represented by a fragment in- 
cluding the perfect umbo of a right valve; ligamentary area narrow, 
elongate, two rather thickish right laterals, the cardinal strong, tri- 
angular with the upper surface deeply transversely strigose; there is 
a faintly elevated ray from the beak which has six or seven subequi- 
distant concentric lamelle, strongest behind and somewhat produced 
when they cross the ray; on the anterior umbonal slope two or three 
elevated threads arise in a radiating manner; becoming more prom- 
inent distally. 

Length of fragment about 11 mm. Type, U. S. Nat. Mus., No. 
166290. 

This appears to resemble U. obesus blandingianus of the recent 
fauna; it comes from the same locality (station 6040) as the pre- 
ceding species, from which it is obviously very distinct. 

OSTREA VIRGINICA Gmelin. 
Ostrea virginica GMELIN, Syst. Nat., p. 3336, 1792. 
Ostrea elongata SoLANDER, Portland Cat. No. 3312, p. 151, 1786. 


Stations 3614, 6040, 6440, and 6445. Also Pliocene of Florida, 
Pleistocene, and Recent. 

The only stations from which identifiable oysters were obtained 
were 3614 and 6440, in Texas. But abundance of comminuted frag- 
ments and very young valves occurred at all the stations. 
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ANOMIA, sp. indet. 


A large Anomia with irregular radial sculpture, but with the hinge- 
line and muscular impressions worn away, was obtained with the 
oysters at station 3614; and at station 6440 an impression, remark- 
ably like a large Lima, but which is probably due to a distorted 
specimen of the same Anomia. If the surface sculpture is character- 
istic it is an undescribed species. 

POTAMIDES MATSONI, new species. 
Plate 21, figs. 1, 2, 7. 


Shell solid, rude, subconic, of about 10 whorls; nucleus small, 
smooth; spire acute; axial sculpture of incremental lines and numer- 
ous flexuous low undulations hardly well defined enough to call ribs 
in average shells but strong and regular in some and obsolete in other 
specimens. Spiral sculpture of 1 strong posterior and 2 anterior 
weaker, flattish cords with channeled interspaces, the posterior in- 
terspace wider and more conspicuous, all surmounted at times by 
fine spiral threadlets which are frequently absent or obsolete; the 
rounded base has 6 or more similar cords with wider interspaces, vary- 
ing in prominence in different individuals; aperture subquadrate, the 
outer lip very flexuous, a wide sinus above, the lip patulous on the 
base, the canal short, very wide and shallow and curved to the left; 
the pillar very short and the body covered with a smooth callus; the 
inside of the outer lip smooth. Length of shell 28, maximum width 
13; width at seventh whorl, counting backward, 2.5 mm. 

Station 6040, near Alexandria, Louisiana, Matson; also at stations 
3614, 6440, and 6445. Type, U.S. Nat. Mus., No. 166293. 


POTAMIDES MATSONI, var. GRACILIOR new. 
Shell with practically the same sculpture, but more regular and 


slender, and with the sculpture more uniform. Length 20, maximum 
diameter of base 7 mm. 


With the typical form but readily separable, and from the same 
localities, stations 6040, 6440, and 6445. Type, U. S. Nat. Mus., 
No. 166294. 

CERITHIOPSIS? BUREEVILLENSIS, new species. 


Plate 22, fig. 5. 


Shell elevated, rather slender, with about eight whorls exposed, 
strongly sculptured; suture deep, spiral sculpture of a strong strap- 
like band immediately in front of the suture, and another behind the 
next suture; with a rather deep furrow in front of the band; axial 
sculpture of about 18 strong flattish ribs with narrower interspaces, 
passing under the furrows at either end, obscurely nodulating the 
presutural band, aad having faint indications of a spiral groove divid- 
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ing the ribs about in the middle. Length of 8 whorls, 10; maximum 
diameter of last visible whorl, 2.5 mm. 

Station 6440, near Burkeville, Texas, Matson. Type, U.S. Nat. 
Mus., No. 166316. 

The base of the last whorl is missing in both molds. The sculpture 
recalls that of Terebra, but the general aspect is more like Cerithiopsis. 
The description is drawn from a gutta-percha cast from the original 
mold. 


PACHYCHEILUS ANAGRAMMATVUS, new species. 


Plate 21, figs. 5, 8. 


Shell slender, with about 11 whorls, the earlier ones smooth, 
rather flat-sided, but with a distinct suture; the later ones more 
rounded, with spiral cords, at first obscure, later sharp, with wider 
channeled interspaces, about 4 between the suture and the periphery; 
on the base about 6, the outer cord distinct, the others becoming more 
feeble and obscure toward the axis; or the whole shell may be smooth 
and flat-sided like the early whorls; aperture rounded, the peritreme 
sharp, simple, a rather thick callus spread over the body. Length 
of shell when complete, about 24; diameter of last whorl, 8 mm. 

Stations 6040, Louisiana, and 6440, Texas; Matson. Type, U.S. 
Nat. Mus., No. 166295. 


PACHYCHEILUS CANCELLOIDES Aldrich. 


Potamides cancelloides Aupricu, Nautilus, vol. 24, pt. 12, p. 138, pl. 8, figs. 2, 2a, 
1911. 
Station 6132, Aldrich and Matson, Satilla River, Georgia. 


This species appears to belong rather to Pachycheilus than to 
Potamides. 
PACHYCHEILUS SATILLENSIS Aldrich. 


Potamides saltillensis ALpricH, Nautilus, vol. 24, pt. 11, p. 132, pl. 8, figs. 1, la-c, 
1911. 


Station 6132, Aldrich and Matson. Also at station 6440, near 
Burkeville, Texas, Matson. 


PACHYCHEILUS SUAVIS, new species. 
Plate 21, figs. 6, 9. 


Shell acutely conical, with about 10 whorls, the apical portion 
sculptured, the last 2 whorls smooth, except for incremental lines; 
nucleus very small (not seen); subsequent whorls (except the last 
one or two) with about a dozen flexuous ribs with wider interspaces, 
crossed by 4 or 5 flattened spiral cords separated by narrow grooves; 
this sculpture is sometimes prolonged even to the last whorl, becoming 
gradually feebler, yet in the majority of cases it becomes obsolete on 
the eighth and is wholly absent on the last whorl. The latter is 
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ovately rounded and sculptured only by incremental lines, though in 
young specimens there is sometimes a series of fine spiral grooves near 
the canal. Aperture narrowly ovate, acute behind; outer lip flexu- 
ous, sharp, produced in front, smooth inside; pillar arcuate, smooth, 
with a thick layer of enamel extending over the body; suture dis- 
tinct, not appressed. Length (slightly decollate), 20; maximum 
diameter, 9.5mm. Length of figured specimen, 16 mm. 

Station 6040 near Alexandria, Louisiana; also from station 6445, 
the Producer’s Oil Co.’s well, Pine Prairie oil field, at a depth of 1,540 
feet, Louisiana, Matson; and at station 6440, Texas. Type, U.S. 
Nat. Mus., No. 166298. 

This is a form of rather unusual characters for the genus, but one of 
somewhat similar aspect among recent shells has recently been de- 
scribed by Doctor Pilsbry from Mexico. 


TURRITELLA SATILLA, new species. 


Plate 22, fig. 6. 


Shell of 10 or more whorls, small, acute, fragile, with a minute 
smooth nucleus of 2 or 3 whorls; suture deep, distinct; spiral sculpture 
on the subsequent whorls of 3 prominent more or less beaded elevated 
threads or cords, with one or more simple minute threads in the wider 
interspaces; axial sculpture of incremental flexuous lines which, 
when strong, cut the major spirals into beads or nodules; base bor- 


dered by major cord, within which it is slightly concave and smooth; 
aperture subquadrate and simple. Length of type-specimen, 4.5; 
maximum diameter of base, 1.5 mm. 

Station 6040, near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166300. 

Though so small a shell, this species possesses all the usual charac- 
ters of the genus, and may grow to a much larger size. 


ISAPIS OBSOLETA, new species. 


Plate 22, fig. 8. 


Shell small, with an acute spire and slightly turrited whorls; last 
whorls much the largest, ovate, spirally sculptured with 7 channeled 
grooves crossed by prominent lines of growth visible only in the 
grooves; interspaces smooth except for faint incremental lines; 
aperture ovate, outer lip sharp, simple; pillar arcuate, with a narrow 
umbilical chink behind it; nucleus lost. Length of shell, 3.5; diame- 
ter, 2.5 mm. 

Station 6040, near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166301. 

A very distinct species of a genus which contains but a few species 
on the American coast. 
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SYRNOLA THELMA, new species. 


Plate 20, fig. 3. 


Shell small, elongate-conic, smooth except for incremental lines; 
suture distinct, not deep; apical portion decollate; aperture narrowly 
ovate, outer lip simple, blunt, base rounding into a strongly twisted 
short pillar, body with no visible callus. Length of decollate frag- 
ment (two whorls), 2; diameter, 1 mm. 

Station 6040, near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166302. 

This fragment is sufficient to show the presence of the genus and the 
main characteristics of the shell. 


PALUDESTRINA ALDRICHI, new species. 


Plate 22, fig. 7. 


Shell small, smooth, polished, elongate, with six or more well de- 
fined whorls; nucleus very minute, rather blunt; whorls with a little 
shoulder near the suture, giving them a slightly turrited appearance; 
there is no sculpture except faint incremental lines; aperture ovate 
with a continuous, simple peristome; umbilical chink narrow, dis- 
tinct; base a little produced and evenly rounded. Length, 4.5; 
diameter, 1.6 mm. 

Station 6040 near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166303. 

The several forms of this genus that follow appear to be distinct, 
but they show a certain amount of variation also between the indi- 
viduals, so that it is difficult to estimate the value of the differences, 
observed. 


PALUDESTRINA PLANA Aldrich. 


Paludestrina plana Aupricx, Nautilus, vol. 24, pt. 12, p. 139, pl. 8, fig. 3, 1911. 


Station 6132, Aldrich and Matson; station 6040, Louisiana, Matson. 


?PALUDESTRINA GEORGIENSIS Aldrich. 


Amnicola georgiensis Atpricu, Nautilus, vol. 24, pt. 12, p. 139, pl. 99, figs. 4, 
4a; pl. 10, fig. 13, 1911. 


Station 6132, Aldrich and Matson. 
The remarkable deformations to which this species submits render 
its generic place difficult to determine. 


?PALUDESTRINA SATILLENSIS Aldrich. 


Amanicola saltillensis ALpricu, Nautilus, vol. 24, pt. 12, p. 139, pl. 9, figs. 5-11; 
pl. 10, fig. 15, 1911. 


Station 6132, Aldrich and Matson. 
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PALUDESTRINA CURVA, new species. 
Plate 22, fig. 4. 


Shell of about six whorls, which are notably rounded, giving a con- 
stricted aspect to the suture; surface smooth, polished; aperture 
entire, ovate; the peristome simple with a marked chink behind the 
inner lip. Length, 3.5; maximum diameter, 2 mm. 

Station 6040, near Alexandria, Louisiana, Matson. Type, U. S. 
Nat. Mus., No. 166308. 

This species is less elevated than P. aldrichi, and has much more 
rounded whorls than P. turricula. 


PALUDESTRINA CINGULATA, new species. 
Plate 22, fig. 1. 


Shell small, slender, regular, with about 6 whorls, evenly rounded 
and with a distinct suture; surface polished, sculpture only of faint 
spiral grooves of which 1 or 2 near or in front of the periphery are 
more pronounced than the others; apex rather blunt, smooth; aper- 
ture ovate, simple, the peristome not reflected, simple, interrupted by 
the body over which there is a moderate coat of enamel; there is no 
umbilicus, but a minute chink behind the pillar lip. 

Length, 4.6; diameter, 1.5 mm. 

Station 6040, near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166304. 


PALUDESTRINA TURRICULA, new species. 
Plate 22, fig. 9. 


Shell small, compact, acute, of about 6 whorls; nucleus very small, 
blunt; surface of subsequent whorls smooth, polished, the incremental 
lines and occasional faint microscopic spirals form the only sculpture. 
The whorls are somewhat straight-sided, and the portion immediately 
in front of the suture is compressed into a small rounded shoulder 
which gives a turriculate aspect to the spire. Length, 4; diameter, 
1.75 mm. 

Station 6040, near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166307. 

This species is very common along with P. aldrichi, which is differ- 
entiated by its more elongate form, its rounded whorls, and more 
slender shell. The aperture in both species is exactly alike except 
for the little curve corresponding to the shoulder of the whorl. 


_PALUDESTRINA MILIUM, new species. 
Plate 22, fig. 2. 


Shell minute, ovate, of nearly 5 whorls; apex minute, rather blunt, 
last whorl much the largest; suture distinct, surface smooth and pol- 
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ished ; aperture ovate, peristome entire, not interrupted by the body; 
a minute chink behind the pillar lip but no umbilical perforation, 
Length, 2; diameter, 1 mm. 

Station 6040, near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166309. 

This little shell indicates by its color that when living it was of a 
dark, perhaps purplish, color. 

PYRGULOPSIS? SATILLA, new species. 
Plate 22, fig. 3. 


Shell minute, smooth, with a rather swollen nucleus of a whorl and 
a half, and three or more subsequent sharply carinated whorls; the 
carina is at the anterior third of the whorl which slopes flatly down to 
it from the preceding suture; there is a second carina in front of the 
first on which the suture is wound and which is only visible on the 
base of the last whorl which is flattish. Aperture defective in the 
specimen. Length, 1.2; diameter, 0.5 mm. 

Station 6040, near Alexandria, Louisiana. Type, U.S. Nat. Mus., 
No. 166310. 

I refer this extremely minute shell to Pyrgulopsis at a venture, as 
it can not be regarded as a Paludestrina or the tip of a Turritella. 

NERITINA SPARSILINEATA Dall. 
Neritina, sp. indet. ALpricu, Nautilus, vol. 24, pt. 11, p. 131, No. 7, 1911; vol. 26, 
pl. 1, figs. 3, 4, 1912. 

Stations 3614, 6040, 6132, 6440, and 6445. 

This species was figured but not named by Messrs. Aldrich and 
Pilsbry, and though the attention of Doctor Pilsbry was called to the 
omission, no name has yet been printed as far as I know. It is one 
of the most widespread and characteristic species of this horizon. 
An adult specimen measures 10 mm. in height and 7.5 mm. in greatest 
diameter. It is remarkable for its subacute conical form. The black 
lines vary as in N. pupa. The labial callus is profuse and the inner 
lip obsoletely striated or smooth. 


PLANORBIS OPHIS, new species. 
Plate 21, figs. 3, 4. 


Shell small, deeply and closely enrolled, the summit slightly less 
so than the base, and showing about four whorls; the coil from in 
front appears almost exactly symmetrical; aperture semilunate, the 
body protruding well into it, outer lip (adult?) thin, sharp; surface 
polished almost smooth above, the striations in harmony with the 
incremental lines are more perceptible on the base; the surface of the 
spire is concavely flattened, but as usual the basal parts in the umbil- 
ical cavity retain their rotundity. Diameter of coil 4; height of 
aperture 2.6 mm. 
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Station 6040, near Alexandria, Louisiana. Type, U.S. Nat., Mus., 
No. 166315. 


PLANORBIS ANTIQUITUS Aldrich. 


Planorbis antiquitus Aupricu, Nautilus, vol. 24, pt. 12, p. 140, pl. 10, figs. 16, 


16a, 16b, 1911. 


Station 6132, Aldrich and Matson. 


EXPLANATION OF PLATES. 
Piate 20 


Mulinia sapotilla Dall, lon. 15 mm., p. 228. 


2. Pleurobema alizus Dall, lon. 16 mm., p. 230. 


. Syrnola thelma Dall, alt. 2 mm., p. 234. 
. Lampsilis sandrius Dall, from above, lon. 32 mm., p. 229. 
. The same, profile view of a young shell, 20 mm. long, p. 229. 


5. Unio musius Dall, part of right valve showing sculpture of beak, lon. 11 mm., 


1 
2 
3 
4 
5 
6 
7 
8 


o 


SCemnIaurh wn 


p. 230. 


. Rangia (cuneata var. ?) solida Dall, interior of right valve, lon. 20 mm., p. 228. 
. Heterodonax alexandra Dall, part of right valve, lon. 8 mm., p. 228. 


Pate 21. 


. Potamides matsoni Dall, young shell, alt. 12 mm., p. 231. 

. The same, side view of lip of adult shell. 

. Planorbis ophis Dall, view of base, lat. 4 mm., p. 236 

. The same, in profile. 

. Pachycheilus anagrammatus Dall, a profile view of outer lip, p. 232. 

. Pachycheilus suavis Dall, profile of the outer lip, p. 232. 

. Potamides matsoni Dall, adult shell, alt. 28 mm., p. 231. 

. Pachycheilus anagrammatus Dall, adult, alt. 24 mm. The upper whorls are 


less smooth than usual; p. 232. 


. Pachycheilus suavis Dall, adult, alt. 20 mm., p. 232. 


PLATE 22. 


. Paludestrina cingulata Dall, alt. 4.6 mm., p. 235. 

. Paludestrina milium Dall, alt. 2 mm., p. 235. 

. Pyrqulopsis satilla Dall, alt. 1.2 mm., p. 236. 

. Paludestrina curva Dall, alt. 3.5 mm., p. 235. 

. Cerithiopsis? burkevillensis Dall, alt. 10 mm., p. 231. 


Turréella satilla Dall, alt. 4.5 mm., p. 233. 


. Paludestrina aldrichi Dall, alt. 4.5 mm., p. 234. 
. Isapis obsoleta Dall, alt. 3.5 mm., p. 233. 
. Paludestrina turricula Dall, alt. 4 mm., p. 235. 
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THE GENERA OF FLIES IN THE SUBFAMILY BOTANO- 
BIINZ WITH HIND TIBIAL SPUR. 


By J. R. Matiocs, 


Of the Bureau of Entomology, United States Department of Agriculture. 


In this paper is given a revision of the species in the genera Hip- 
pelates Loew, Pseudohippelates and Prohippelates, new genera, 
and Ceratobarys Coquillett. To anyone who has collected in the 
Southern States, and, in fact, almost anywhere in this country, many 
of the species of this group must be quite familiar, from their habit 
of settling on the hands and face. They prove a considerable 
annoyance in particular on warm days, evidently attracted to any- 
one who perspires at all freely. There is a belief, however well 
founded, that they are to a certain extent responsible for the trans- 
mission of ‘‘pinkeye” in the South. As indicated in the title the 
species have all a distinct hind tibial spur, by means of which they 
may be separated from all other Chloropide. 


SYNOPTIC TABLE OF GENERA. 


. Frons with distinct orbital bristles 
Frons with only hairs on orbits 
. Scutellum elongated, disk flattened; proboscis in male with two long hairs. 
Prohippelates, new genus. 
Scutellum rounded, convex; proboscis of male normal. 
Pseudohippelates, new genus. 
. Arista flattened, straplike Ceratobarys Coquillett. 
Arista normal, not flattened Hippelates Loew. 


TABLE OF SPECIES IN HIPPELATES. 


1. Mesonotum entirely glossy black, without any indications of dusting; legs entirely 


Mesonotum otherwise colored, yellow, brown, or brown-black; if black then with 
distinct dusting on disk, or if glossy black the legs with black or brown marks.. 7 

2. Anterior half of frontal triangle yellow, posterior half glossy black. 
1. partitus Becker. 
Frontal triangle either all black, or with only the margins, anteriorly, yellow, 
never with the anterior portion transversely divided in color from posterior 
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3. Mesonotum with discal hairs arranged in regular longitudinal rows of three to 


Mesonotum with discal hairs indiscriminately arranged, or in more than five rows. 
(These rows are considered as including the two lateral, generally punctate, 
rows and that space between them, but not the space beyond these rows lat- 
NED MASE Ss cB ELE Rk : SURI wa ge Fo ancien dob ~citec odeghabueshed=caae 5 

. The space between the center and lateral rows of discal hairs bare except for 3-4 weak 
hairs on anterior half of mesonotum; frontal triangle barely extending mid- 
way to anterior margin of frons, almost entirely bare; arista bare; scutellum with 
apical bristles yellow, approximated 

The space between the central and lateral rows of hairs on disk occupied on its 
entire length by a regular series of short hairs; frontal triangle extending to 
almost the anterior margin of frons, its sides convex; third antennal joint black- 
ened on dorsal surface; arista with short pubescence; apical bristles on scutel- 
lum not closely approximated 3. nitidifrons, new species. 

. Frontal triangle brownish yellow, only black on center, sides concave; head 
otherwise yellow; hind tibial spur about as long as diameter of tibia. 

4. peruanus Becker. 

Frontal triangle black, its sides straight; head not otherwise entirely yellow; 
hind tibial spur distinctly longer than diameter of tibia. .................- 6 

. Cheeks, except anterior margin narrowly, black; base of abdomen yellow; mid 
and hind coxe generally darkened 5. flavipes Loew. 

Cheeks, except posterior margin narrowly, yellow; abdomen with three longi- 
tudinal rows of black spots; mid and hind coxe yellow. 

flavipes, var. bicolor Coquillett. 

. Mesonotum glossy black; legs mostly pale yellow, the tibie for the greater part 
of that color, with generally only a more or less distinct brown, or black, band 
on hind pair 

Mesonotum, if glossy black, obscured by brown or whitish dusting; or legs mostly 
brownish or black; or mesonotum brownish, or yellow, with or without dusting 
ee re ree ee he eae ae ees ca Widaekwe 11 

. Scutellum yellow, black at base........................ 6. scutellaris Williston. 

Scutellum concolorous with mesonotum 

. Antenne yellow; arista distinctly longer than breadth of frons; frons almost 
entirely black; scutellum truncate behind, the apical bristles situated widely 
apart on short tubercules ...............,..--.-..-- 7. truncata, new species. 

Third antennal joint generally distinctly darkened above; arista shorter than 
breadth of frons; scutellum rounded behind 

. Hind femora and hind tibie blackened on apical half.. 8. apicata, new species. 

All femora more or less blackened or browned on middle. 

flavipes, var. pusio Loew. 
11. Mesonotum entirely black, with more or less distinct grayish dusting 
Mesonotum yellow, or reddish, with or without dusting or markings............ 21 
12. Legs mostly black; mesonotum slightly dusted 
Legs almost entirely yellow; mesonotum thickly dusted 
13. Frons with lateral hairs in form of bristles...............-.2------eeeeeeeee- 

Prams with Only daize On Vetere) MAINS, ..o..0c.cccccens cecnsacersantacsseess MM 

13a. Triangle dusted, opaque capax ' Coquillett. 

Triangle highly polished gracilis, new species 

14. Third antennal joint yellow or reddish below 
ee Se En sp icdun tae nessvasesceceensevownpunees 


1 This species and gracilis I have put in a separate genus— Pseudohippelates—but included them here 
for convenience. 
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15. Fore coxe yellow 
Fore coxe black ‘ 10. nigricora, new species. 
16. Mesonotum with 3 glossy black stripes on pollinose ground. 
11. subvittata, new species. 
Mesonotum without glossy stripes 
16a. Third antennal joint above normal size, arista haired, cheeks not more than one- 
half as high as third antennal joint 12. texana, new species. 
Third joint about the usual size and about equal to cheek. 
13. microcentris Coquillett. 
Frontal triangle black, with gray dusting except on a spot below front ocellus 
and one on each side of posterior ocelli.......... viene 
Frontal triangle without any glossy black spote, entirely ; gray dusted. 
14. plebejus Loew. ° 
Proboscis elongated ; tibial thorn situated slightly in front of tip. 
15. proboscideus Williston. 
Proboscis normal; tibial thorn situated at apex of tibia 16. nobilis Loew. 
Mesonotum with disk broadly brownish or blackish, gray dusted, humeri and 
pleure as well as hind margin, or whole, of scutellum yellow. 
17. dorsatus Williston. 
Mesonotum reddish, brownish, or yellow, unstriped.......................-. 22 
Mesonotum yellow with distinct stripes 
Mesonotum glossy brownish red, with distinct dusting; frontal triangle glossy 
black, or brown in center 18. tener Coquillett. 
Mesonotum yellow, frontal triangle black 19. equalis Williston. 
Mesonotum yellow, frontal triangle yellow......................---.-------- 24 
Scutellum with posterior margin truncate 
Scutellum with posterior margin rounded........... 20. flavidula, new species. 
Larger species, 2-3 mm.; arista distinctly pubescent; scutellum flattened, sub- 
triangular, the apical margin truncate, apical marginal bristles long, cruci- 


Smaller species, 1.5 mm.; arista pubescent; scutellum shorter than broad, sides 
slightly convergent posteriorly, width at apex equal to length; apical bristles 
 akisitaleescnagketisnsnesnksaeecraes A 21. subxqualis, new species. 

Mesonotum with three impressed lines generally more or less distinguished by 
blackish stripes, which are very narrow 

Mesonotum with distinct, broad stripes..............ccccccescccccccccccess 27 

The stripes black on their entire length....................- 23. dorsalis Loew. 

Only the extremities of the stripes black, the remainder brownish yellow. 


24. stramineus Loew. 
GROUP A. 


Species with Mesonotum Glossy Black, without Dusting; Legs Entirely 
Yellow. 


1. HIPPELATES PARTITUS Becker. 
Figs. 1, 2. 
Hippelates partitus Becker, Ann. Mus. Nat. Hung., vol. 10, 1912, p. 89. 


Female.—Glossy black; pale yellow on anterior half of frontal tri- 
angle, whole of head except occiput, posterior half of frontal triangle 
and frontal stripe on posterior half, entire legs, and halteres. Venter 


1 This species is put in a new genus, Prohippelates, but is included here for convenience. 
95278°—Proc.N.M.vol.46—13——16 
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of abdomen yellowish or brownish, basal two segments dorsally 
yellowish. Hairs and bristles on body yellow; tibial spur black. 

Frontal triangle elongate, occupying almost the entire width of 
frons at vertex, and extending almost to the extreme anterior margin 
of frons; sides straight, apex acute; surface hairs on frons pale, 
sparse; those on triangle forming a marginal line; antenne of 
moderate size; arista bare, darkened on apical portion, barely as 
long as breadth of frons; proboscis fleshy, apical portion bent back 
under basal, but not as long as that part; cheeks glossy, about as 
high as third antennal joint; eyes bare, slightly higher than long. 
Mesonotum with lateral rows of hairs double from in front of middle, 
the center row single, the row between the center and lateral rows 
complete from anterior to posterior margins; surface of mesonotum 
very obscurely granulose; disk of scutellum distinctly granulose; 
apical marginal pair of bristles cruciate, approximated at base, their 
bases inserted in very slight tubercles, other marginal hairs weak, 
only one pair, in addition to the apical pair, noticeable. Hind tibial 
spur situated distinctly in front of apex of tibia, and about equal in 
length to tibial diameter. Wings clear, veins yellowish, third costal 
division slightly over one-half as long as second; veins 3-4 slightly 
divergent; outer cross vein slightly oblique, last portion of fifth vein 
1} times as long as penultimate section of fourth. 

Length, 1-1.5 mm. 

Described by Becker from Alabama (Aldrich). Specimens in col- 
lection from Dallas, Texas, March 15, 1907, ‘‘on wild plum” (F. C. 
Bishopp), three specimens; Plummers Island, Maryland, May 25, 
1912 (H. S. Barber), 1 specimen; Rosslyn, Virginia, September 2, 
1912 (R. C. Shannon), 1 specimen. 

Nothing is known of the early stages of this species, and, from the 
above data, there are evidently several generations in the year. 


2. HIPPELATES NUDIFRONS, new species. 
Figs. 5, 8. 


Female.—Glossy black; head except frontal triangle and occiput, 
base of abdomen, legs and halteres reddish yellow. Wings clear, 
veins yellow. Bristles and hairs on thorax and abdomen yellow. 
Tibial spur black. 

Frontal triangle occupying almost the entire width of frons at 
vertex, forming an equilateral triangle, its sides straight, apex about 
two-thirds the distance to anterior margin of frons; width of front 
a little more than that of either eye, its surface almost entirely bare; 
antenhe slightly under the normal size, third joint disklike; arista 
bare, not as long as width of frons; cheeks rather higher than width 
of third antennal joint; palpi normal; proboscis entirely yellow, genic- 
ulated but not thin, the end portion slightly shorter than basal; eyes 
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bare, slightly longer than high. Mesonotum with the hairs in three 
single rows anteriorly, those on outer rows double on posterior half, 
the disk is otherwise bare, except for sometimes 2-3 weak hairs 
between the rows anteriorly; surface of both mesonotum and scu- 
tellum finely granulose; scutellum with disk slightly flattened and 
almost bare; the apical pair of bristles are very closely approximated, 
the bases set in very minute tubercles, other marginal hairs short. 
Basal two segments and apex of last segment of abdomen yellowish. 
Hind tibial spur longer than diameter of tibia, situated close to apex. 
Wings with third costal section one-half as long as second; outer cross 
vein slightly oblique; last section of fifth vein slightly longer than 
penultimate section of fourth; veins 2-3 straight; 3-4 very slightly 
divergent at apices. 

Length, 1.5-2 mm. 

Type.—Cat. No. 15959, U.S.N.M. 

Type-locality.—Frontera, Tabasco, Mexico (C. H. T. Townsend). 

Paratypes.—Frontera, Tabasco, Mexico (C. H. T. Townsend); 
Vieques Island, Porto Rico, February, 1899 (A. Busck). 


3. HIPPELATES NITIDIFRONS, new species. 
Figs. 35, 36, 


Female.—Glossy black; anterior margin of frons, face, antennz ex- 
cept upper half of third joint, base and venter of abdomen, and legs 
yellow. Wings clear, veins except costa and first vein colorless. 
Bristles and hairs on thorax and abdomen brownish yellow; tibial 
spur black. 

Frontal triangle elongate, reaching to almost the anterior margin 
of frons, occupying almost the entire width of vertex, about one-third 
longer than broad, its sides slightly convex; margins of triangle and sur- 
face of frontal stripe with pale hairs; sides of frons slightly divergent 
anteriorly, its breadth at center almost one-third more than that of either 
eye; eyes bare, distinctly, but not greatly, higher than long; antennz 
rather small, third joint rounded; arista slightly pubescent, about 
equal in length to breadth of frons; cheeks equal in height to third 
antennal joint; proboscis rather shorter, and more fleshy, than that 
of preceding species. Lateral rows of hairs on mesonotum double 
from near anterior extremity, the hairs between them carried well 
back toward scutellum; mesonotum finely, scutellum coarsely granu- 
lose; apical scutellar bristles not so closely approximated as in nudi- 
frons and the bases not set in such distinct tubercles. Tibial spur 
longer than diameter of tibia and set well up from apex. Wings with 
venation similar to nudifrons. 

Length, 1.5-2 mm. 

Type.—Cat. No. 15960, U.S.N.M. 

Type-locality.—Jacksons Island, Maryland (H. S. Barber). 
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Paratypes.—Washington, District of Columbia, August 17, 1912 
(R. C. Shannon); fast Florida (W. H. Ashmead); Franconia, New 
Hampshire (Mrs. A. T. Slosson); [le de Montreal, Canada (Beaulieu) ; 
Dallas, Texas, ‘‘on wounded horse,” September 27, 1909 (H. Pinkus); 
Medina, Ohio; Caldwell, New Jersey, July 16, 1887, ‘“‘on cows” (M.S. 
Crane); Riverton, New Jersey; and specimens without data as to 
locality bearing numbers 5115 “‘ annoying dogs, D. C. (?) July 6, 791,” 
and 4487, ‘“‘annoying cattle.”’ 


4. HIPPELATES PERUANUS Becker. 


Hippelates pervanus BecKER, Ann. Mus. Nat. Hung., vol. 10, 1912, p. 170. 

Female.—Glossy black; frontal triangle glossy yellow, with a brown 
mark in center and on either side, the centers of which are black; 
head reddish yellow, occiput black, third antennal joint sometimes 
brown above; proboscis brown at apex; base, apex, and venter of 
abdomen yellowish; legs yellow, the apical tarsal joint sometimes 
brownish; halteres yellow. Wings clear, veins yellow. Bristles and 
hairs of body yellow, hind tibial spur black. 

Frons rather narrow, but slightly more than equal to the width of 
either eye; triangle occupying almost the entire width of frons at 
vertex and extending about two-thirds to anterior margin; surface 
hairs weak, pale, those on triangle forming a marginal line; sides of 
triangle straight or very slightly concave, this latter appearance is 
heightened by the yellow margins; antenne of moderate size; arista 
short, barely as long as breadth of frons, pubescent; cheeks as high 
as breadth of third antennal joint; eyes bare, almost round. Meso- 
notum with punctures at base of each of the surface hairs, those of 
the two lateral rows rather deep and forming rather distinct furrows, 
the hairs between the central and lateral rows irregularly arranged and 
generally 2-3 in number; scutellum with surface sparsely, pale haired, 
in outline not regularly rounded, the bases of the apical pair of cru- 
ciate, moderately approximated bristles set in short tubercles as are 
also the two much shorter lateral bristles. Hind tibial spur at half 
its own length in front of apex of tibia and in length equal to the 
tibial diameter. Wings rather narrow, third costal division equal to 
two-thirds the length of second; outer cross vein rather obliquely 
placed; last section of fifth vein about one-third longer than penulti- 
mate section of fourth. 

Length, 1.5-2 mm. 

Described from Peru and also recorded from Paraguay and Argen- 
tina by Becker. 

I have specimens described above, which I consider are perwanus 
from the following localities: San Bernardiro, Paraguay (K. Frie- 
brig); San Antonio, de la Banos, Cuba; and Fajardo, Porto Rico, Feb- 
ruary, 1899 (Busck). 
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The Cuban specimen differs slightly from the one from Porto Rico, 
but I do not consider it sufficient to warrant me in describing it as 


distinct. 
5. HIPPELATES FLAVIPES Loew. 
Figs. 3, 4. 

Hippelates flavipes Lozw, Dipt. Amer. Sept. Ind. Cent., 6, 1865, species 95. 
Hippelates pusio Loew, Dipt. Amer. Sept. Ind. Cent., 10, 1872, species 87. 
Oscinis pallipes Loew, Dipt. Amer. Sept. Ind. Cent., 3, 1863, species 69. 
Hippelates splendens Apams, Kansas Univ. Sci. Bull., 2, No. 14, 1904, p. 453. 
Hippelates bicolor Coquiietr, Journ. N. J. Ent. Soc., vol. 6, 1898, p. 48. 


Hippelates calcaratus ENDERLEIN, Sitzgber. Ges. naturf. Frunde, Berlin, No. 4 
(1911). 


Male and female.—Colored as last species, but as a rule the anterior 
margin of frons is only narrowly yellow, and the third antennal joint 
is distinctly darkened above. 

Frons occupying rather more than one-third the width of head; 
frontal triangle occupying almost entire width of frons at vertex, and 
reaching to almost the extreme anterior margin of frons, its sides 
straight, or slightly concave, hairs as in previous species; cheeks very 
rarely yellow in the type form, distinctly so in bicolor; eyes bare, 
slightly higher than long; antenne of moderate size; arista slightly 
pubescent, as long as width of frons; proboscis glossy, black-brown, 
the apical portion bent back under the subapical almost as far as the 
length of that section. Mesonotum rather thickly covered with short 
hairs, the two lateral rows not easily distinguished except by the 
more distinct puncturation, the other hairs irregularly arranged, each 
with a shallow puncture at its base; the surface hairs and bristles are 
sometimes almost black, very rarely yellowish; scutellum with the 
apical pair of bristles cruciate, not closely approximated, the swelling 
at their bases very small. Abdomen generally yellow on basal two 
segments, but sometimes with three longitudinal rows of black spots 
(var. bicolor). Legs reddish yellow, the hind tibial spur situated 
well in front of apex of tibia, distinctly bent and much longer than 
diameter of tibia. Wings clear, veins yellowish; veins 3-4 sub- 
parallel; last section of fifth vein subequal with penultimate section 
of fourth, or slightly longer. 

Length, 1.5-2 mm. 

Described by Loew from Cuba. I have examined specimens in 
the U. S. National Museum collection from Dallas, Texas, September 
19, 1911, ‘‘around horses” (F. C. Bishopp); Victoria, Texas, June 
16; Hot Springs, Arkansas, June 25 (H. S. Barber); Crescent City, 
Florida, ,‘‘Gnat, troublesome to eyes of animals”; Santa Rita, 
Mountains, Arizona, June 15 (Hubbard and Schwarz); East Point, 
Louisiana, October 7, 1907 (F. C. Bishopp); Batesburg, South Caro- 
lina, ‘‘in cotton blooms,” September 30, 1911 (E. A. McGregor) ; 
Baracoa, Cuba, September (A. Busck); and one specimen with the 
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label ‘‘N. C.” without other data. From the foregoing list it is 
evident that this species is both widely distributed and occurs both in 
early summer (June) and in the fall. 


HIPPELATES FLAVIPIS, var. PUSIO Loew. 


This variety differs from the type form in having the femora gen- 
erally more or less blackened or browned and sometimes also the 
middle of hind tibia. In other respects it is as the type form, and 
I can see no reason for separating them as distinct species. 

The localities of specimens in collection are Swansea, South Caro- 
lina, August, 1911 (F. Knab); Lake Worth, Florida (Mrs. A. T. 
Slosson); Biscayne Bay, Florida (Mrs. A. T. Slosson); Corpus 
Christi, Texas, July 21 (H. P. Wood); Victoria, Texas, ‘‘on horse,” 
June 15 (J. D. Mitchell); Dallas, Texas, September 19, 1911 (F. C. 
Bishopp) ; Sharpsburg, Texas, June 16; Maryland, collection Coquil- 
lett; Las Vegas, Hot Springs, Arizona, August 11 (H. S. Barber); 
Archer, Florida, May; Tampico, Mexico, October 11, 1906 (F. C. 
Bishopp); and one specimen from Ottawa, Canada (Beaulieu). 

The type-specimen of bicolor Coquillett came from Lake Worth, 
Florida, and in the same lot is a typical specimen of pusio. I have 
seen specimens from Texas that agree in color with the form de- 
scribed by Coquillett, and consider there is no ground for their 
separation from flavipes. 

The variety pusio seems to have much the same range as flavipes 
and fills up some of the blanks in the occurrence of the type form 
(July-August). 

With the single exception of bicolor the synonomy given herewith 
is that given by Becker in his paper on the group, and | can see no 
reason to doubt its correctness. 

Williston records a supposed variety of flavipes‘ in a note as hav- 
ing the legs almost entirely black, except the tarsi, and the antenne 
wholly black. I should be inclined to doubt this identification, 
though it is not an impossibility. 


GROUP B. 


Species with Mesonotum Glossy Black, without Dusting; Legs Partly 
Black. 


6. HIPPELATES SCUTELLARIS Williston. 
Hippelates scutellaris WiLuiston, Trans. Ent. Soc. Lond., 1896, p. 420. 


Male.—Front yellow, including the lower part of the very large shining black 
triangle, which reaches very nearly to the base of the antenne. Antenne reddish 
yellow; the arista black and very finely pubescent. Eyes sparsely, but not dis- 
tinctly, pubescent. Face yellow, somewhat blackish in the middle. Cheeks very 
narrow. Palpi yellow. Mesonotum wholly shining black, not pollinose. Scutellum 
reddish, blackish at the base, its straight distal margin with two rather remote bristles. 


! Trans. Ent. Soc. Lond., 1806, p. 420. 
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Pleure reddish yellow. Abdomen elongate; shining black, at its base obscurely 
reddish. Legs yellow, the hind tibiz somewhat and the last two joints of the tarsi 


brown. Wings nearly hyaline; third section of the costa as long as the second 
section. 


Length, 2} mm. 

One specimen. St. Vincent. 

I have not seen this species, which, if it is a Hippelates, must be a 
very distinct one. Becker says ‘‘Aus Kuba, St. Vincent’’ (coll. 
Williston), but as he does not indicate in his paper that he has seen 
specimens I infer that he has made a geographical error. The 
description reads very like that of a Siphonella or Botanobia species. 

7. HIPPELATES TRUNCATA, new species. 
Figs. 7, 9, 10. 

Female.—Glossy black; frons opaque, except triangle, sometimes 
brownish anteriorly, proboscis and palpi black or brown, antennew 
yellow; arista brown; base of abdomen generally yellowish, and apex 
sometimes pale yellowish brown. Legs yellow; femora except bases 
and apices black, glossy; tips of tarsi brown. Wings generally 
slightly browned; veins brown. Halteres clear yellow. Hairs and 
bristles black or brown. 

Frons about one-third wider than either eye, slightly longer than 
broad, triangle glossy, elongate, at its upper margin occupying 
nearly the entire vertex, extending to anterior margin of frons, sides 
straight, margin with a row of hairs situated in slight punctures; 
frontal stripe opaque, very indistinctly haired; antennze of moderate 
size, third joint rounded, and covered with short pubescence; arista 
distinctly longer than breadth of frons, and with sparse, but distinct, 
pubescence; cheeks very narrow, almost linear; a short bristle at 
anterior angle, the marginal bristles short, but distinct; eyes about 
14 times higher than greatest length, bare; proboscis short; palpi 
of normal size. Mesonotum with the disk covered with irregularly 
arranged hairs, each of which is situated in a shallow puncture, the 
lateral rows almost indistinguishable; scutellum flat, distinctly 
broader at base than long, sides converging posteriorly, posterior 
margin truncate, at each angle posteriorly there is a small, but dis- 
tinct, tubercle, on each of which is situated a long bristle, the other 
marginal hairs short. Legs with hind femora slightly incrassated 
and a little bent, hind tibiw with the apical spur twice as long as 
tibial diameter, strongly curved, and situated at apex. Wings with 
second and third costal divisions subequal; veins 2-3 curved up at 
extreme apices; veins 3-4 divergent, the latter almost straight and 
ending in wing tip; last section of fifth vein slightly longer than 
penultimate section of fourth; surface of wing with the microscopic 
hairs unusually distinct. 

Length, 1.5-2 mm. 

Type.—Cat. No. 15961, U.S.N.M. 
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Locality of type—Cacao, Trece Aguas, Alta v. Paz, Guatemala, 
April 25 (Schwarz and Barber). 

Paratypes.—One specimen same data as type; one specimen, Mot- 
zoropago, Vera Cruz, Mexico, February 11, 1892 (H. Osborn); and 
one specimen, San Rafael, Vera Cruz, Mexico, March 14 (C. H. T. 
Townsend). 

8 HIPPELATES APICATA, new species. 


Fig. 6. 


Female.—Glossy black; head yellow except triangle and occiput, 
which are glossy black, and the upper half of frons which is black- 
ened; third antennal joint browned above, or entirely yellow, arista 
brown; lower margin of cheeks narrowly brown; proboscis browned. 
Abdomen yellowish at base, apex, and ventrally. Legs yellow, 
apical half of hind femora and tibiz black, last two tarsal joints on 
all legs black. Wings clear, veins yellow, costal vein brown. Hal- 
teres whitish yellow. All hairs and bristles on body yellowish. 
Hind tibial spur black, glossy. 

Frons a little over one-third the width of head; triangle occupying 
almost entire width of vertex, reaching to four-fifths the distance to 
anterior margin, sides straight, apex acute, its entire length exceed- 
ing its greatest width, neither the marginal hairs nor punctures very 
distinct; surface hairs on frons sparse; cheeks as broad as third 
antennal joint, or slightly broader, marginal hairs weak; eyes about 
one-third higher than long, bare; proboscis geniculated, its apical 
portion almost as long as preceding portion, glossy, chitinised, but 
not slender; antenne rather under the average size; arista short, not 
equal in length to width of frons, very shortly pubescent. Meso- 
notum with the hairs rather long, irregularly arranged posteriorly, 
but on the anterior half the lines are traceable, each hair situated in 
a distinct puncture, the outer rows most distinct, double; scutellum 
with disk granulose, the apical pair of bristles long, cruciate, the 
tubercles at base small, and not closely approximated. In some 
cases (probably immature specimens) the abdomen is almost entirely 
yellow with a black lateral spot on sides of third and a black fore 
marginal band on apical two segments. Hind tibial spur strongly 
bent; situated well in front of apex of tibia and distinctly more than 
twice as long as tibial diameter. Wings with third costal division 
one-half as long as second; veins 3-4 parallel, the latter ending just 
behind wing tip; outer cross vein oblique; last section of fifth vein 
slightly longer than penultimate section of fourth. 

Length, 1.5-2 mm. 

Type.—Cat. No. 15962, U.S.N.M. 

Type-locality.—_Mayaguez, Porto Rico, January, 1899 (A. Busck). 
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Paratypes.—One specimen, Vieques Island, Porto Rico (C. 
Richmond); one specimen, Habana, Cuba (S. Fernandez); and one 
specimen, Andros Key, Bahamas, August 1, 1904 (no collector's 


name). 
GROUP C. 


Species with Mesonotum Black, Covered with more or less Distinct 
Dusting; Legs Mostly Black with Yellow Markings. 


9, HIPPELATES CONVEXUS Loew. 


Hippelates converus Lozw, Dipt. Amer. Sept. Ind. Cent., 6, 1865, species 94. 


Male and female.—Glossy black, the color of mesonotum slightly 
obscured by gray pollinosity; frontal triangle highly glossy; frons 
yellow, darkened posteriorly; face and cheeks yellow; antenne 
brown, third joint largely yellow below, and particularly so on inner 
side; proboscis brown; palpi pale yellow. Upper portions of pleure 
and lateral margins of mesonotum with gray pollen. Abdomen 
yellowish at base and ventrally. Legs yellow, mid and hind coxz 
browned; mid and hind femora blackened; fore tibize sometimes 
browned at apex, mid tibize at middle and most of hind tibiz as well 
as apices of all tarsi broadly black or brown. Wings grayish, veins 
browa. Halteres yellow. Bristles and hairs black or brown. 

Frons occupying slightly over one-third the width of head; triangle 
almost touching margins of eyes at vertex, extending three-fourths 
to anterior margin of frons, its sides slightly convex; surface of 
frontal stripe and margins of triangle with sparse, but distinct, hairs; 
antennz of rather above the average size, third joint rounded, or 
slightly truncate, at apex; arista pubescent, base swollen and the 
two basal joints slightly elongated; cheek equal in height to slightly 
over one-half the width of third antennal joint; proboscis not noticea- 
bly elongated, the apical portion very short, though turned back; 
eyes almost round, bare. Mesonotum without any distinct lateral 
rows of hairs with punctures at their bases, all the hairs arranged in 
rows, but difficult to trace because of the absence of these punctures; 
scutellum rounded in outline; convex, surface with sparse hairs, the 
two apical bristles not approximated, and no tubercles at their bases, 
besides the two strong bristles there are two weaker bristles anterior to 
them. Legs of moderate strength; hind tibial spur short, equal in 
length to tibial diameter, situated near the apex. Wings with third 
costal division about one-half as long as second; veins 3-4 slightly 
divergent; outer cross vein slightly oblique; penultimate section of 
fourth vein distinctly shorter than last section of fifth. 

Length, 1.25-1.75 mm. 

Locality originally described from: Cuba. 

Localities of specimens in collection: Baracoa, Cuba, August, 1901 
(A. Busck); Aguadilla, Porto Rico, September, 1901 (A. Busck); 
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San Jose de Guaymas, Mexico, April 10 (L. O. Howard); Managua, 
Nicaragua (Baker); San Marcos, Nicaragua (Baker); Tampico, 
Mexico, December 6 (F. C. Bishopp) ; Montserrat, Trinidad (A. Busck) ; 
and two specimens that agree fairly well with the description from 
Dallas, Texas, one by E. S. Tucker, and the other by Jones and Hood. 
Becker records it from Tifton, Georgia (Melander), but I can not 
reconcile his description with that of Loew. He records it also from 
Peru to Argentina in his paper on the Neartic Chloropide (p. 172). 


10. HIPPELATES NIGRICOXA, new species. 
Figs. 12, 14. 


Female.—Glossy black; frontal triangle glossy black, frontal stripe 
opaque black posteriorly, orange yellow on anterior half; face and 
cheeks yellow, the latter with a whitish bloom; antenne with basal 
joints brown, third joint broadly black above, distinctly reddish 
yellow below, at least on inner surface; proboscis brown; palpi yellow. 
Mesonotum glossy on disk, the shining parts rarely stripe like, lateral 
and posterior margins, as well as scutellum and upper portions 
of pleure with distinct gray polliosity. Abdomen sometimes yel- 
lowish at base, brownish ventrally. Legs black; fore and mid 
trochanters, bases and apices, narrowly, of fore and mid femora, 
rarely the apex of hind femur, bases of fore tibiew, bases and apices 
of mid tibiw broadly, and bases of hind tibize narrowly, as well as 
bases of posterior tarsi yellowish. Wings slightly grayish, veins 
black-brown. Halteres yellow. Hairs and bristles black or brown. 

Frons slightly over one-third the width of head; triangle occupy- 
ing all except a narrow space on each side at vertex, extending four- 
sevenths the frons length, sides slightly convex; surface hairs dis- 
tinct, those on margins and in center in front of triangle noticeably 
so; antenne above normal size, but somewhat variable in this respect; 
third joint not rounded, slightly truncate; arista barely longer than 
width of frons, basal joints elongated, and slightly swollen, pubescence 
loose and distinct; cheeks linear, eyes bare, distinctly higher than 
long; proboscis not elongated, apical portion fleshy, bent back about 
one-half the length of preceding portion. Mesonotum with two 
slight longitudinal depressions, occupying the lines usually followed 
by the lateral rows of hairs, the surface hairs rather irregularly 
arranged, but usually 3-5 between the lateral depressions; scutellum 
rounded in outline, the surface hairs not very numerous, but distinct, 
marginal hairs rather longer than normally, the apical bristles not 
approximated, cruciate. Legs covered with short pale hairs; the 
apical spur on hind tibia bent, situated slightly before apex of tibia 
and not exceeding in length the diameter of tibia. Wings with the 
third costal division one-half as long as second; veins 3-4 subparallel; 
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outer cross vein slightly oblique, penultimate section of fourth vein 
equal to three-fourths the length of last section of fifth. 

Length, 1.5-2 mm. 

Type.—Cat. No. 15963, U.S.N.M. 

Type-locality.—Montserrat, Trinidad, British West Indies, June 
27 (A. Busck). 

Paratypes.—Same data, six specimens; and two specimens from 
St. Thomas, West Indies, August 2 (A. Busck), which I am unable 
to separate from the Trinidad specimens by any reliable specific 
characters. 


ll. HIPPELATES SUBVITTATA, new species. 


Very similar to tezana, but differing in having the yellow color of 
frons and other parts of the head, including palpi, much obscured, 
almost black in some specimens. ‘The triangle is more elongate than 
in tezana, cheeks about as high as third antennal joint; the meso- 
notum has the disk anteriorly glossy, with two pollinose gray lines 
intersecting it, as extensions of the prescutellar pollinose patch, thus 
giving it the appearance of having three glossy black stripes; the 
surface hairs on mesonotum are much longer and more numerous than 
in texana, and the pollinosity on margins of mesonotum and scutellum 
more distinct. In other particulars the two species are very similar. 

Type.—Cat. No. 15964, U.S.N.M. 

Type-locality.—Longview, Texas, March 26, 1908 (E. S. Tucker). 

Paratypes.—Two specimens, same data as type; one, Mound, Lou- 
isiana, May 24, 1907 (F. C. Bishopp); one, Jefferson, Texas, March 
27, 1908 (E. S. Tucker); one, Texarkana, Texas, March 28, 1908, on 
Cornus (E. S. Tucker); one, New Boston, Texas, June 5, 1909 (F. C. 
Bishopp); and two, Washington, District of Columbia, June 6, 1912 
(W. L. McAtee). 
12, HIPPELATES TEXANA, new species. 


Figs. 11, 13. 


Female.—Similar to nigricora but the yellow color is rather more 
extensive on the legs, and slightly paler; the antenne are entirely 
black; and the mesonotum is entirely covered with more sparse 
pollen. 

Frons as in nigricora; triangle with sides distinctly convex, the 
anterior angle not acute but rounded; surface hairs on frons sparse 
but distinct, though short; antennex distinctly above the average 
size, third joint rounded on lower side at apex, the upper corner 
slightly acute, pilosity not more distinct than in other species; arista 
as in foregoing species; cheeks higher than in nigricoza, at least one- 
half as high as width of third antennal joint; the anterior margin 
slightly produced, marginal bristles pale; upper mouth margin black; 
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proboscis as in nigricora; eyes bare, oval, but not with the longest 
axis upright, placed so that their greatest height and length are about 
equal. Mesonotum with two broad, shallow sulci, unpunctured; 
surface hairs as in nigricora but shorter and more sparse; scutellum 
broad and short, rounded in outline, the marginal bristles stronger 
than in nigricoxa in comparison also with the other hairs on scutellum. 
Legs with the pale surface hairs as in preceding species, the tibial spur 
similar to that species. Wings with venation as in nigricoza. 

Length, 1.5-2 mm. 

Type.—Cat. No. 15965, U.S.N.M. 

Type-locality.—Brownsville, Texas, July 16, 1906, ‘‘Reared from 
cotton squares.” (No collector’s name.) 

Paratypes.—One specimen, Dallas, Texas, ‘‘From cotton squares,” 
July 21, 1905 (W. W. Yothers); six specimens, Ruston, Louisiana 
(W.D. Pierce and H.S. Smith). Ihave also seen a large series reared 
from cotton squares, Calvert, Texas, 1902 (G. H. Harris), and speci- 
mens from the following localities: Victoria, Texas (J. D. Mitchell); 
Liberty, Texas (E. 8S. Tucker); Logansport, Louisiana (E. S. Tucker) ; 
and Tampico, Mexico (F. C. Bishopp). 


13. HIPPELATES MICROCENTRUS Coguillett. 
Fig. 20. 


Hippelates microcentrus CoQuitiett, Invertebrata Pacifica, Rep. Cal. and Nev. 
Dipt., vol. 1, 1904, p. 28. 

Female.—Very similar in color to the preceding species, but the 
legs are very distinctly darker, the yellow color being confined to 
knee joints, bases and apices of mid tibiew, and bases of posterior two 
pairs of tarsi. The abdomen shows hardly any traces of yellow at 
the base. Halteres with yellow pedicel and white knob. 

More elongate than either of the two preceding species. Frons 
occupying almost one-half the head width; triangle heart shaped, 
the posterior corners rounded, sides slightly convex, apex acute, 
occupying two-thirds the width of frons at vertex and extending 
slightly beyond middle of frons anteriorly; surface hairs regularly, 
but sparsely, arranged, the space in front of apex of triangle bare; 
antenns of similar shape to those of tezana but rather smaller, the 
third joint with rather more distinct pilosity; arista as in tezana, 
but less distinctly pubescent; cheeks with whitish pollen, equal to, 
or slightly higher than, width of third joint of antenne, proboscis as 
in tezana. Mesonotum in all the specimens in type series in poor 
condition, due to pin, but evidently similar to tezana; scutellum 
with four distinct bristles, the middle pair not approximated; upper 
portions of plure pollinose, lower highly glossy. Legs slender, 
femora glossy; surface hairs pale; hind tibial spur curved, short, 
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equal to diameter of tibia. Wing with third costal division two- 
thirds as long as second; veins 3-4 parallel. 

Length, 2-2.5 mm. 

Redescribed from type. Locality, San Mateo County, California 
(Baker). 

There is a single specimen in the U. S. National Museum collection 
from Motzorongo, Vera Cruz, Mexico, February, 1892 (H. Osborn), 
which differs slightly from the type, but not to such an extentthat I 
consider it necessary to describe it as another species. 

Becker records microcentrus from Bolivia. 


GROUP D. 


Species with Mesonotum Black, Thickly Gray, Dusted on Disk; Legs 
Almost Entirely Yellow. 


14. HIPPELATES PLEBEJUS Loew. 
Figs. 15, 17. 


Hippelates plebejus Loew, Dipt. Amer. Sept. Ind. Cent., 3, 1863, species 68. 


Female.—Black, slightly shining; frons yellow, triangle black, 
thickly gray dusted; antenne yellow, third joint rarely darkened on 
upper surface; face and cheeks yellow; back of head black; pro- 
boscis black, glossy; palpi yellow. Mesonotum thickly covered with 
yellowish or grayish pollinosity; humeri, upper parts of pleure, and 


hind margin of scutellum generally yellow. Abdomen black with 
yellow hind margins to segments, yellow with black fore margins to 
segments, or yellow with three longitudinal rows of black spots. 
Legs entirely pale yellow. Wings clear; veins yellow. Halteres 
yellow. Bristles and hairs on body yellow; apical spur on hind tibia 
black. 

Frons about one-third broader than either eye; triangle occupying 
almost entire width at vertex, forming an equilateral triangle, 
and extending to middle, or slightly beyond middle of frons; surface 
hairs on frons numerous, but not very distinct; anterior margin of 
frons slightly protruding; antenne of moderate size, third joint 
rounded; arista not as long as width of frons, slightly pubescent; 
cheek about equal in height to breadth of third antennal joint, the 
anterior margin slightly produced; eyes bare, slightly higher than 
long. Mesonotum with three rather indistinct lines of sballow 
punctures, the disk with numerous, closely placed, short hairs; 
scutellum rounded in outline, the posterior margin with two long and 
two short bristles, the long ones not approximated at the base, 
disk with numerous short hairs. Surface hairs on abdomen short. 
Legs moderately stout; hind femora slightly thickened; hind tibial 
spur very long, and much bent, reaching to beyond middle of meta- 
tarsus, situated close to apex; hind metatarsus attenuated at base. 
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Wings with third costal division barely equal to one-half the length 
of second; veins 3-4 subparallel or sometimes slightly convergent; 
outer cross vein slightly oblique; last section of fifth vein and penulti- 
mate section of fourth subequal. 

Length, 2-2.5 mm. 

Originally described from District of Columbia. Sometimes the 
hind femur is slightly darkened on middle, and rarely the hind tibia. 

I have seen specimens from: Columbus, Texas, August 15; Sharps- 
burg, Texas; Wades, Texas; San Diego, Texas; Brownsville, Texas; 
Beeville, Texas; Floresville, Texas; Maryland (collection Coquillett) ; 
Biscayne Bay, Florida (Mrs. A. T. Slosson). 


15. HIPPELATES PROBOSCIDEUS Williston. 


Hippelates (Siphomyia) proboscideus Wituiston, Trans. Ent. Soc. Lond., 1896 
p. 418. 

This species answers in practically all particulars to the description 
given herewith for plebejus except in its possession of a small glossy 
black spot on the triangle in front of the anterior ocellus. In the 
description much importance is attached to the fact that the pro- 
boscis is elongated and geniculated, the apical portion being turned 
back for a distance a little shorter than the length of head. This is 
also the case in nobilis and plebejus. There is nothing in the descrip- 
tion except the character above mentioned by means of which it 
may be separated from plebejus. 

Locality.—St. Vincent, West Indies. 


, 


16. HIPPELATES NOBILIS Loew. 
Figs. 18, 38. 
Hippelates nobilis Loew, Dipt. Amer. Sept. Ind. Cent., 3, 1863, species 67. 

This species is very similar in most respects to plebejus Loew, 
but has the glossy spots on the frons more or less distinct, and the 
hind femora and tibize have a distinct black ring on middle. In a 
series of specimens from Duncan, Oklahoma, July, 1909 (T. D. 
Urbahns), the frons is much narrower; the triangle reaches short 
of middle of frons; the cheeks are comparatively higher, and their 
anterior margin more protruding; the scutellum is less broadly 
yellow, the abdomen consistently with fore marginal bands on all 
segments except the basal two; and the hind tibiw have in all cases 
a very distinct middle band. The hind metatarsus also seems to be 
less distinctly attenuated at base. 

I have examined one specimen in U.S. National Museum collection 
labeled ‘‘N. C.” which differs from the series from Oklahoma in 
having no pale color on thorax, in having the abdomen with only 
narrow, hind marginal, yellow bands. In other respects as nobilis. 
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Without examination of more specimens I consider it unwise to give 
this form specific rank. 

There are several specimens in same collection from Trinidad 
River, Panama, March 29, 1912 (A. Busck), which resemble the 
above specimen very closely, differing principally in size, being about 
3 mm. as against 2mm. Amongst these specimens there are some 
that represent different forms which are ranked as species at present 
and which cause me to have doubts as to the validity of these 
specific values. It is impossible, however, to say definitely whether 
the forms here listed are good species or only varieties without 
rearing them. 

17. HIPPELATES DORSATUS Williston. 


Hippelates (Siphomyia) dorsatus Wituston, Trans. Ent. Soc. Lond., 1896, p. 419 


This is merely a variety of plebejus, in which the yellow color of 
thorax is more than usually pronounced. 
Described from St. Vincent, West Indies. 


GROUP E. 
Species with Mesonotum Yellow, or Reddish, Without Stripes. 
18 HIPPELATES TENER Coquillett, 
Fig. 30. 
Hippelates tener Coquituett, Proc. U.S. Nat. Mus., vol. 22, 1900, p. 265. 


Female.—Reddish yellow, shining; frons pale yellow anteriorly, 
becoming brown toward vertex; triangle narrowly gray dusted on 
margins, more broadly at posterior lateral angles, and on ocellar 
region, glossy red brown in center; occiput grayish; third antennal 
joint browned above; proboscis brown. Disk of mesonotum some- 
times brownish, always with distinct pollinosity; upper half of 
pleure gray pollinose, lower half glossy. Abdomen reddish brown, 
basal segments and apices of segments yellowish. Legs yellow, 
blackened on fore tarsi, slightly on mid and hind femora at middle, 
and distinctly on apices of hind tibiz as well as mid and hind tarsi. 
Wings grayish, veins brown. Halteres yellow. Bristles and hairs 
black, or brownish. 

Frons short and broad, occupying almost one-half the width of 
head ; outline of triangle rather indistinct, but traceable almost to eye 
margin at vertex, rounded in front, and extending to over middle of 
frons; surface hairs distinct, antenne rather above average size, 
third joint rounded, arista not as long as width of frons, pubescent; 
cheek not very high, about half as high as third joint of antenna, 
not produced anteriorly; proboscis short, thick, the apical portion 
turned back for a short distance; eyes bare, slightly higher than 
long. Mesonotum impunctate, but with two very faint sulci, 
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surface hairs not very distinct nor numerous; scutellum short and 
broad, outline rounded, marginal bristles four in number the apical 
pair strong, not approximated at base, the basal pair much weaker, 
hairlike. Legs normal; hind tibial spur short, about equal to tibial 
diameter, curved, and situated near to apex. Wings with third 
costal division over one-half as long as second; venation normal. 

Length, 1-1. 5 mm. 

Described from type-specimens. 

Type-locality—F ajardo, Porto Rico, February, 1899 (A. Busck). 

Paratypes.—Utuado, Porto Rico, January, 1899 (A. Busck); 
Managua, Nicaragua (Baker); Tabogo Island, Panama, July, 
(A. Busck); and Cordoba, Vera Cruz, Mexico (Dr. A. Fenyes). 

The specimen from Mexico has the dorsum of mesonotum almost 
black. It might be possible to place this single specimen by using 
Becker’s table for the species in Hippelates, but the type form would 
be very difficult to locate in it. 


19. HIPPELATES EQUALIS Williston. 
Hippelates equalis Wituiston, Trans. Ent. Sec. Lond., 1896, p. 419. 

Male and female.—Front broad, the very large shining black triangle extends to 
near the root of the antennz; remainder of the front opaque black. Thorax light 
reddish yellow, the mesonotum shining. Scutellum flattened, subquadrate, the 
marginal bristles remote from each other on the angles. Abdomen reddish yellow, 
the distal segments somewhat obscure. Legs wholly light yellow; spur of the hind 
tibia long, curved and black. Wings grayish hyaline; second and third sections of 
the costa of nearly equal length. 

Length, 2 mm. 


Four specimens. St. Vincent. This species is related to H. pallidus Loew, but 
. will be distinguished by the color of the front. 


The above is a copy of Williston’s description of equalis. The 
species is more closely allied to subequalis than to pallidus, but is 
evidently quite distinct. I have not seen this species. 


20. HIPPELATES FLAVIDULA, new species. 


Male.—Pale, shining, reddish yellow; ocellar spot, a small spot 
on third antennal joint at insertion of arista, a spot on lower anterior 
portion of mesopleura, and abdomen brown black. Wings clear, 
veins brownish. Bristles and hairs on body black. 

Frons slightly over one-third the width of head; triangle glossy, 
occupying over two-thirds the width of vertex, extending over 
halfway to anterior margin of frons, sides slightly convex, apex 
obtuse; frontal stripe opaque, surface hairs rather numerous, but 
short; antenne of moderate size, third joint rounded in front; arista 
brown, distinctly longer than width of frons, pubescent; cheeks 
narrow, not over one-half as high as width of third joint of antenna; 
proboscis short, yellow. Mesonotum impunctate; hairs arranged in 
rows, but not very numerous nor distinct; scutellum convex, the 
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margin rounded; four bristles present, the basal two much shorter 
than the widely placed apical pair, disk with short hairs. Legs with 
pale, short, surface hairs; apical spur on hind tibia strong, bent, 
situated a little before apex of tibia and about one-half longer than 
tibial diameter. Wings with veins 2 and 3 bent up a little at their 
apices; third division of costa a little over two-thirds as long as 
second; veins 3 and 4 divergent, the latter straight, finishing just below 
apex of wing; outer cross vein oblique. 

Length, 1.25 mm. 

Type.—Cat. No. 15966, U.S.N.M. 

Type-locality—Montserrat, Trinidad, West Indies, June 29, 1905 
(A. Busck). One specimen. 


21. HIPPELATES SUBZQUALIS, new species. 
Fig. 29, 37. 


Female.—Shining reddish yellow; triangle entirely yellow, or with 
the ocellar spot darkened; the thorax has a black spot low down in 
front where it is connected with the head, and the abdomen is brownish 
apically. Wings browned slightly; veins brownish yellow. Halteres 
yellow. Hairs yellow, bristles brownish yellow. 

Frons occupying about one-half the width of head; triangle nearly 
as wide as vertex, and extending to anterior margin of frons; antenne 
rather above average size, third joint rounded; arista distinctly 
pubescent, brown, and longer than width of frons; cheeks linear; 
eyes higher than long; proboscis short. Mesonotum narrowed 
anteriorly, impunctate, hairs irregularly arranged, scutellum sub- 
quadrate, the posterior margin sometimes concave in outline; apical 
bristles situated on posterior angles, cruciate, diskal hairs and other 
marginal bristles weak. Legs slender; hind tibial spur long, reaching 
to beyond middle of metatarsus, curved, its base at apex of tibia. 
Wings with third costal division equal in length to second; third and 
fourth veins slightly divergent. 

Length, 1.25-1.75 mm. 

Type.—Cat. No. 15967, U.S.N.M. 

Type-locality.—Montserrat, Trinidad, West Indies, June 29, 1905 
{A. Busck). 

Paratypes.—Six specimens same data. 

There is a single specimen from Tabernilla, Canal Zone, Panama, 
taken by the same collector, which agrees in most respects with the 
type, but has a black central streak on the triangle. 

This species is very close to equalis Williston, but I believe it is 
distinct, though Williston’s description is not very comprehensive. 
95278° —Proc.N.M.vol.46—13-——17 
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GROUP F. 


Species with Mesonotum Yellow with Distinct Stripes. 


22, HIPPELATES IMPRESSUS Becker. 
Fig. 16. 
Hippelates impressus BecKER, Ann. Mus. Nat. Hung., vol. 10, 1912, p. 92. 


Female.—Yellow, subshining. Ocellar spot and back of head 
blackened; disk of thorax reddish yellow, covered with grayish 
pollen, the three punctate lines generally darkened. Abdomen 
generally brown above, or with anterior marginal dark bands, which 
sometimes are tridentate or almost in three rows of spots. Hairs 
pale, bristles brownish. 

Frons distinctly, but not greatly broader than either eye; triangle 
nearly the whole width of vertex, forming an almost equilateral tri- 
angle, its apex slightly beyond middle of frons, sides straight; surface 
hairs sparse, weak; antenne normal in size and shape; arista with 
basal joints elongated and swollen, apical portion brown, pubescent, 
length of arista slightly more than equal to width of frons; cheeks 
rather less in height than the breadth of third antennal joint; eyes 
bare, distinctly higher than long; proboscis with apical portion 
slightly prolonged, bent backward. Mesonotum with the sulci dis- 
tinct, each of these with a double row of hairs in it, and between them 
and the central, narrower, line there are 3 and 4 rows of short hairs; 
scutellum with rounded outline; apical pair of bristles slightly ap- 
proximated, basal pair much weaker than apical pair. Legs normal, 
hind tibial spur situated close to apex of tibia, bent, not longer than 
diameter of tibia. Wings with third costal division one-half as long 
as second; veins 3 and 4 subparallel; outer cross vein slightly oblique. 

Length, 1.25-1.75 mm. 

Described originally from Santa Gertrudes, Texas, a stage station 
about 50 miles from Brownsville, by Becker. I have before me 
specimens from the same lot, taken by E. A. Schwarz, and specimens 
from San Diego, Texas; Beeville, Texas; Sharpsburg, Texas; Santa 
Rosa, Texas; Newcrest, Texas; and Bright Angel, Arizona (H. S. 
Barber). None of the Texan specimens except those taken by E. A. 
Schwarz have collector’s names on them. There are also two speci- 
mens in U. S. National Museum collection from Filmore Canyon, 
Organ Mountains, New Mexico (C. H. T. Townsend). These latter 
were taken at a height of about 6,000 feet in August; the dates for the 
other specimens range from end of April to June in Texas, and July 10 
in the case of the one from Arizona. The Arizona specimen bears a 
label: ‘‘ Very annoying by lighting on face and hands while working.” 
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23. HIPPELATES DORSALIS Loew. 
Figs. 33, 34. 
Hippelates dorsalis Loew, Dipt. Amer. Sept. Ind. Cent., 8, 1869, species 75. 


Female.—Yellow, subshining; ocellar spot, upper surface of third 
antennal joint and back of head blackened. Mesonotum with three 
broad subopaque black stripes, the side ones shortened slightly, the 
middle one very narrowly divided by a yellow line, and, usually, two 
elongate spots in front of wing bases; pleure with generally the lower 
half of meso- and sternopleure black; scutellum black at base. Ab- 
domen with the anterior half of segments occupied by a black, pos- 
teriorly tridentate band. Legs yellow, rarely with the hind tibie 
and apices of tarsi brownish. Halteres yellow. Wings clear, veins 
yellow. Hairs yellow, bristles black. 

Frons occupying a little more than one-third the width of head; 
triangle ill-defined, not shining; occupying more than two-thirds the 
width of vertex and very short, not extending to middle of frons; 
surface hairs weak; antenne small, third joint rounded, pilose; arista 
tapering, almost bare, not as long as width of frons; cheeks higher 
at anterior than at posterior margin, and at lowest part at least as 
high as width of third antennal joint, projecting at anterior margin; 
proboscis glossy brown, rather long, geniculated, apical portion al- 
most as long as subapical; eyes almost round. Mesonotum impunc- 
tate, rather thickly covered with short, pale hairs; scutellum 
rounded in outline, slightly convex, disk with short hairs, apical 
bristles stronger than the subapical pair, not closely approximated. 
Legs normal; hind tibial spur as in impressus. Wings with venation 
as in impressus. 

Length, 1.5-2 mm. 

Originally described from Cuba by Loew. Specimens in U. S. 
National Museum collection are from Biscayne Bay, Florida (Mrs. 
A. T. Slosson). 

Becker had not seen this species and placed it in his table among 
the species with the disk of mesonotum black or gray. Thus it is 
impossible to place it by the use of his table. 


24. HIPPELATES STRAMINEUS Loew. 


Figs. 19, 25, 32 





Hippelates stramineus Loew, Dipt. Amer. Sept. Ind. Cent., 10, 1872, species 90. 

Oscinis ovalis Apams, Ent. News, 1905, p. 110. 

Female.—Pale yellow, subopaque. Ocellar spot, upper side of 
third antennal joint, and a spot on back of head black. Mesonotum 
with three reddish-yellow stripes, the middle one of which is divided, 
the side stripes are shortened in front and posteriorly, the middle one 
reaches the anterior margin but is much shorter posteriorly than the 
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lateral stripes; on the extremity of the middle stripe anteriorly there 
is a black spot while the lateral stripes are blackened at apices ante- 
riorly and slightly on the small rounded portion behind humeri; there 
is also an elongate black spot in front of wing base; pleure with a 
glossy black spot on lower portion of the mesopleura and another 
more obscure one on above hind coxa; scutellum yellow, with rarely 
a blackened area on disk. Abdomen yellow, with either narrow, fore- 
marginal, tridentate black bands, or three longitudinal rows of spots. 
Legs with tarsi sometimes browned at apices. Wings clear, veins 
yellow. THalteres yellow. Hairs yellow, bristles black. 

Frons occupying one-half the width of head; triangle poorly de- 
fined, nearly as wide posteriorly as vertex, and extending to dis- 
tinctly beyond middle of frons, both triangle and frontal stripe opaque; 
lateral margins with the hairs setulose, becoming stronger toward 
posterior margin; frons slightly protruding in front; antenne of 
moderate size, third joint rounded in front; arista tapering, nearly bare, 
shorter than width of frons; cheeks high, about twice as high as third 
joint of antenne, and over half as high as the eye, which is small and 
almost round; proboscis not elongated. Mesonotum impunctate, 
the hairs short and rather irregular; between the prescutellar bristles 
there is a row of 4-6 setule; scutellum short but the outline not regu- 
larly rounded, the apex somewhat acute; bristles strong, the apical 
pair not much approximated. Legs normal; hind tibial spur shorter 
than diameter of tibia. Wings with veins 2-3 divergent; third costal 
division one-half as long as second; veins 3-4 subparallel. 

Length, 2 mm. 

Described from Tifton, Georgia. 

Represented in U. S. National Museum by specimens from Claren- 
don, Texas, July 31, 1909 (V. I. Safro); Victoria, Texas (J. D. 
Mitchell); Plano, Texas, July, ‘‘in cornfield” (E.S. Tucker); Mesilla 
Park, New Mexico (C. N. Ainslie). 


PROHIPPELATES, new genus. 


This genus is distinguished from Hippelates by the presence of 
orbital bristles and from Pseudohippelates by the presence of the two 
long hairs on proboscis in male and the flattened scutellum. 

Type of this genus.—Hippelates pallidus Loew. 


PROHIPPELATES PALLIDUS Loew. 
Figs. 21-24. 


Hippelates pallidus Loew, Dipt. Amer. Sept. Ind. Cent., 6, 1865, species 93. 


Female.—Pale yellow, shining; ocellar spot, and sometimes apex of 
abdomen, blackened; arista black, or brown. Mesonotum occasion- 
ally with indications of a reddish stripe on either side, but usually only 
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the disk rather more inclined to reddish yellow than the pleure. 
Hairs and bristles on body yellow, those bristles on posterior part 6f 
mesonotum and scutellum black. Apical tibial spur glossy black. 
Wings clear, veins brownish yellow. 

Frons distinctly, but not greatly, over one-third as wide as head; 
triangle large, occupying almost the entire vertex, and extending 
nearly to anterior margin; lateral frontal hairs strong, four along eye 
margin being bristlelike, the whole four directed backward, the lower 
two slightly outward; antenne large, third joint rounded; arista not 
longer than width of frons, very distinctly pubescent; cheeks very 
narrow, not equal to more than one-third as high as width of third 
antennal joint; a distinct bristle at anterior margin; proboscis genic- 
ulated, but thick and fleshy; palpi large, hairy; eyes bare or slightly 
pilose, much higher than long. Mesonotum with the surface hairs 
very numerous, and irregularly arranged; scutellum flattened on disk, 
subtriangular, apex truncate, apical bristles placed on angles, long, 
cruciate, the subapical pair separated from apical by as far as distance 
between apical bristles. Legs strong, hind femora thickened some- 
what; surfaces of all legs covered with hairs; apical spur of hind tibiz 
very long, strong, and curved, in length reaching nearly to apex of 
metatarsus, its base at near apex of tibia. Wings with third costal 
division two-thirds as long as second; outer cross vein oblique. 

Length, 2-3 mm. 

Originally described from Cuba. There is a large series of speci- 
mens of both sexes in U. S. National Museum collections from Andros 
Key, Bahama Islands, West Indies, ‘‘on shells,’ June, 1912 (P. 
Bartsch); and one male from Havana, Cuba (E. A. Schwarz). 

The male has the head a little smaller than the female, and has two 
very long hairs attached to the proboscis as shown in figure 21. 
In other respects they are similar. 


PSEUDOHIPPELATES, new genus. 






This genus differs from Hippelates in its much more elongated 
shape, the possession of frontal bristles, and the stronger bristling of 
the cheeks and anterior mouth margin. The hypopygium of the male 
is large and knoblike. 

Type of this genus.—Hippelates capax Coquillett. 








PSEUDOHIPPELATES CAPAX Cogquillett. 


Fig. 40. 







Hippelates capar Coquiiett, Journ, N. J. Ent, Soc., vol. 6, 1898, p. 48. 


Male and female.—Shiny black; disk of mesonotum distinctly 
obscured by yellowish gray pollinosity; frons black, anterior margin 
yellow, carried in the form of a short stripe backward to the apex 
of the triangle and separating the velvety black side spots which 
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extend well beyond apex of triangle; triangle shiny black, obscured 
by grayish pollen; face and cheeks yellow, the latter blackened on 
posterior margin, occupit black; antenne black; palpi yellow; 
proboscis brown-black; upper mouth margin black. Abdomen 
yellowish ventrally, and on apices of abdominal segments. Legs 
yellow, blackened on upper surface of fore femora, apices of mid 
and hind femora, and whole of tibie and tarsi, except bases. Wings 
slightly browned, veins dark brown. Halteres yellow, all hairs 
and bristles on body and legs black. 

Slender. Frons occupying one-half the width of head, the sides 
slightly divergent posteriorly; triangle equilateral, extending well 
toward eye margin at vertex and two-thirds of the length to anterior 
margin of frons; no hairs on margins of triangle, those on lateral 
margins of frons strong, the two on lower half bristlelike and point- 
ing out over eye, the surface hairs absent on the pale center, except 
in front; antenne above average size, third joint rounded, pubes- 
cent; arista swollen, and tapering, at base, as long as width of frons, 
pubescent; cheek slightly produced anteriorly, in height equal to 
about one-half the width of third antennal joint, marginal hairs 
distinct, the anterior one setulose; proboscis thick, apical portion 
bent back for a short distance; palpi normal. Mesonotum without 
punctures, the hairs short, in the lateral two rows single, in the center 
row double; pleurs concolorous with disk of mesonotum; scutellum 
with posterior margin rounded, apical pair of bristles long, not 
closely approximated nor cruciate, besides these two long bristles 
there are two shorter marginal bristles and a few discal hairs. Legs 
rather slender, and elongated; hind tibial spur situated at apex 
and about equal in length to tibial diameter. Wings narrow, third 
costal division equal to two-thirds the length of second; third and 
fourth veins gradually, but slightly divergent; outer cross vein 
upright, last portion of fourth vein twice as long as penultimate 
portion; last portion of fifth vein three-fifths as long as penultimate 
portion of fourth. 

Length, 2-3 mm. 

Redescribed from type-specimen. Locality, Algonquin, Illinois. 

Other specimens in collection as follows: One from Bascayne Bay, 
Florida; one with No. 265, no other data; and one from Frontera, 
Tabasco, Mexico, March 26, “light” (C. H. T. Townsend). The 
Mexican specimen is the smallest of the lot and rather immature, 
but I have not the least doubt as to its identity. 


PSEUDOHIPPELATES GRACILIS, new species. 


Figs. 26-28. 


Female.—Black, shining. Frons black, opaque; anterior margin 
broadly yellow, the pale color carried back in center much as in 
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capaz; triangle highly polished; antennew yellow, third joint above, 
and arista black; face and cheeks pale yellow, the latter white 
dusted, proboscis black-brown, glossy; palpi yellow. Mesonotum 
with distinct brownish pollinosity; humeri glossy; pleure pollinose 
on above all coxe, a broad stripe between fore and hind pairs 
glossy; scutellum colored as disk of mesonotum. Abdomen colored 
on dorsum as disk of mesonotum, yellowish below. Legs yellow; 
mid and hind coxe brownish, apices of all femora browned; tibie 
browned, except at bases; all tarsi brown. Wings clear, veins dark 
brown. Halteres reddish yellow. 

Frons about one-half the width of head; triangle elongate, occu- 
pying rather more than two-thirds the width of vertex, and ex- 
tending slightly more than two-thirds to anterior margin of frons; 
surface hairs rather stronger than in capaz, not numerous; lateral 
setule strong; antenne above the average size; third joint disklike; 
artista very distinctly pubescent, length equal to width of frons, 
for profile see fig. 26. Mesonotum sparsely haired, the hairs rather 
setulose, and forming three short rows, the center one very short; 
scutellum with four marginal bristles and a few, weak, discal hairs, 
outline of scutellum rounded. Surface of abdomen with rather 
setulose hairs. Legs slender, elongate, -hairy; hind tibial spur as 
in fig. 27. Wing is in fig. 28. 

Length, 3-4 mm. 


Type.—Cat. No. 15969, U.S.N.M. 

Type-locality Canal Zone, Panama, April, 1907 (A. Busck), a 
large series of specimens. 

The male differs from the female in having the pale color rather 
more pronounced, in having the cheeks not so high, and the pro- 
boscis smaller, as well as in its possession of a large knoblike hypo- 


pygium. 


Genus CERATOBARYS Coquillett. 
Figs. 31, 39. 
Ceratobarys CoquituetTT, Journ, N. J. Ent. Soc., vol. 6, 1898, p. 45. 


There is but a single species belonging to this genus in North 
America so far as is known. It is very similar to certain yellow spe- 
cies in the genus Crassiseta but may be known from them at once by 
the possession of the hind tibial spur. From all the species in Hip- 
pelates and Pseudohippelates it may be known by the strap-shaped 
arista as shown in fig. 39. 

I have seen specimens from Georgia; Plano, Texas, June, in oat 
field (E. S. Tucker); and College Station, Texas, from wheat, Feb- 
ruary, 1891 (F. M. Webster). 
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SPECIES NOT INCLUDED IN TABLE. 
HIPPELATES GENALIS Thomson. 


Hippelates genalis Taomson, Eugen, Resa, Dipt., vol. 1, 1869, p. 608.—Brcxer, 
Ann. Nat. Mus. Hung., vol. 10, 1912, p. 91. 

Becker’s description is: 

Von rostroter Grundfarbe; Thoraxrucken und Schildchen matt dunkel braungrau, 
ersterer mit 3 feinen etwas eingedruckton Linien, kurz Schwarz behaart, letzteres 
am Rande gelb ohne langere Randborsten; Schulterbeulen gelbbraun; Brustseiten 
glanzend schwarzlich, fein hell pubeszent, Kopfgelb; Stirn rotgelb, gleichbreit, so 
breit wie ein auge, mit kleinem glanzend braunen Scheiteldreick, das am Schietel 
nur die halbe Breite einnimmt und nur bis zur Stirnmitte reicht. Augen gross kreis- 
rund, nackt. Fuhler gelb drittes Glied schwarzbraun mit nackter Borste. Taster 
gelb, oberer innerer Mundrand geschwarzt. Russel lang dunne mit langen geknicten 
Saugflachen wie bei einer Siphonella. Backen gelb, sehr schmal, nicht breiter als 
das halbe breite Fuhlerglied; Hinter kopf auf der mitte verdunkelt. Hinterleib 
braun. Beine rotgelb; Hinter-Schenkel und Schienen auf der Mitte etwas gebraunt; 
Hinter-Schienen mit einem langen Schwarzen gekrummten Dorn, dessen Spitzel bis 
zur Mitte des Metatarsus reicht und dessen Wurzel nicht am der Spitze, sondern 
schon etwas vor derselben beginnt. 24 mm. lang. Aus Kalifornien. Type im 
Reichsmuseum Stockholm. 


This species evidently comes close to nobilis Loew., but the frontal 
triangle in genalis is described as “glanzend,” which is not the case 
in any of the species in the plebejius group. I have not seen the 
species, which may ultimately prove to be identical with nobilis. 


HIPPELATES LITURATUS Becker. 


Hippelates lituratus Becker, Ann. Mus. Nat. Hung., vol. 10, 1912, p. 87. 


Becker gives the name lituratus in his table of species on page 87, 
but does not give any description of the species subsequently. The 
only characters given are those that may be deduced from the table 
as follows: 

Thorax shining black; antenne yellow, third joint partly black, 
arista shortly pubescent; legs mostly yellow, only the femora brown 
on middle; hind tibial spur before apex of tibia; abdomen yellow 
with brown bands on anterior margins of segments. 

This description is not sufficient to identify the species which 
requires to be fully described to distinguish it from its allies. 


HIPPELATES LONGULUS Becker. 
Hippelates longulus Becker, Ann. Mus. Nat. Hung., vol. 10, 1912, p. 89. 


Thoraxrucken und Schildchen glanzend Schwarz, jedoch mit sehr feinen brauner 
Pubeszenz, sehr fein und undeutlich reihenformig behaart. Haare dunkel. Schul- 
terbeulen und Brustseiten matt aschgrau bestaubt. Schwinger gelb. Kopfgelb. 
Hinterkopf Schwarz. Stirn matt dunkelrotbraun, au der vordern Kante rotgelb. 
Scheiteldreieck glanzend schwarz, gleichseitig, nicht ganz bis zum Stirnvorderrande 
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reichend. Fuhler schwarz, dritte Glied gross mit stumpfer Oberecke, deutlich etwas 
pubeszent mit zarter deutlich behaarter Borste. Gesicht und Backen weisagelb, 
letztere nicht ganz so breit wie das dritte Fuhlerglied; Mundrand mit 2 deutlich 
feinen Borsten; Taster gelb, Russel dick mit etwas verlangerten Sauglappen und 
ganz schwarz. Hinterleib ziemlich matt, braun, am Bauche vorne gelb. Beine fast 
ganz schwarz braun, ausserste Kniespitzen der vordern Beine rostgelb; der Schienen 
dorn steht dicht au der Spitze der Schiene und ist nicht besonders gross. Flugel 
schmal, deutlich etwas gebraunt mit dicken braunen Adern; dritte und vierte 
Langsadern Schwach divergierend. 2. mm. lang. 1 Examplar aus Kanada (Coll. 
Aldrich) 


I have not seen this species, which is, in addition to the above 
description, distinguished in the synoptic table by the following 
characters: 


Fuhlerborsten deutlich behaart, drittes Fuhlerglied gross, deutlich pubeszent; 
Gesicht und Backen weisslich. Thoraxrucken ausserordentlich fein punktiert und 
weitlaufig schwarz behaart. Brusteeiten matt aschgrau. Hinterleib matt Schwarz- 
braun. Biene schwarz-braun nur die aussersten Kniespitzen rostgelb. Flugel schmal 
braunlich. 


The above description evidently proves this species to be distinct 
from any of those in my table. 


EXPLANATION OF PLATES. 


Piate 23. 


. Hippelates partitus, head in profile. 
. Hippelates partitus, hind tibia. 
. Hippelates flavipes, head in profile. 
. Hippelates flavipes, hind tibia. 
. Hippelates nudifrons, hind tibia. 
. Hippelates apicata, hind femur and tibia. 
. Hippelates truncata, head in profile. 
. Hippelates nudifrons, head in profile. 
. Hippelates truncata, hind femur and tibia. 
. Hippelates truncata, scutellum. 
. Hippelates texana, scutellum. 
2. Hippelates nigricoxa, hind tibia. 
3. Hippelates texana, hind tibia. 
. Hippelates nigricoxa, head in profile. 
5. Hippelates plebejus, hind tibia. 
}. Hippelates impressus, hind tibia. 
. Hippelates plebejus, head in profile. 
8. Hippelates nobilis, hind tibia. 
. Hippelates stramineus, apex of abdomen of female. 
. Hippelates microcentrus head in profile. 


1 
2 
3 
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Piate 24, 


. Prohippelates pallidus, head in profile. 
22. Prohippelates pallidus, scutellum. 
23. Prohippelates pallidus, hind tibia. 
24. Prohippelates pallidus, wing. 

. Hippelates stramineus, head in profile. 

. Pseudohippelates gracilis, head in profile. 
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. Pseudohippelates gracilis, hind tibia. 





28. Pseudohippelates gracilis, wing. 


. Hippelates subaequalis, head in profile. 


30. Hippelates tener, hind tibia. 
31. Ceratobarys eulophus, hind tibia. 





36 


37. 
38. 
39. 
40. 


2. Hippelates stramineus, dorsum of thorax. 
33. 
34. 


Hippelates dorsalis, hind tibia. 
Hippelates dorsalis, head in profile. 


. Hippelates nitidifrons, hind tibia. 
Hippelates nitidifrons, head in profile. 
Hippelates subaequalis, wing. 

Hippelates nobilis, scutellum. 

Ceratobarys eulophus, antenna. 
Pseudohippelates capax, head from above, 
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CAMELS OF THE FOSSIL GENUS CAMELOPS. 


By Ourver P. Hay, 
Research Associate of the Carnegie Institution of Washington. 





One of the most interesting revelations furnished us by the study 
of vertebrate paleontology is that our country was inhabited, still after 
the beginning of the Pleistocene, by camels belonging to more than 
one genus and to several species. Our knowledge of these species 
has been meager enough, although the number named has not been 
so restricted. Most of these species have been founded on such 
scanty materials that comparisons among them could hardly be made 
with any accuracy or certainty. In 1898' Doctor J. L. Wortman 
considered the materials then available, and he ended by including 
under the name Camelops kansanus, given by Leidy in 1854, not only 
the type of this species, but likewise Leidy’s species Megalomeryz 
niobrarensis and his Californian Auchenia hesterna, Cope’s Holomenis- 
cus sulcatus, and the specimens from Oregon and Texas which the 
author just mentioned had described under the name of Holomenis- 
cus hesternus, and Cragin’s Auchenia huerfanensis, found in Colorado. 
Camelops kansanus had itself been based on a fragment of the snout, 
consisting of portions of the left premaxilla and maxilla, with the 
root of an incisor and a part of the socket of acanine. This specimen 
had been found in 1854, or previously, in what was described as 
‘“‘gravel drift,’’ somewhere within the present State of Kansas. 

Happily, these camels are beginning to emerge from the obscurity 
which has enveloped them. That wonderful deposit of remains of 
Pleistocene vertebrates, the asphalt beds of Rancho La Brea, near 
Los Angeles, California, has furnished to Doctor John C. Merriam a 
few complete skulls and the greater part of the skeleton of one, pos- 
sibly of two, species of camels. The skulls are described by him in a 
paper recently issued.?/ Two complete skulls are figured, of which one 
is identified as representing the species which Leidy called Auchenia 
hesterna, the other as being near this species and probably belonging 
to it. Merriam accepts Wortman’s conclusion that these camels are 


1 Bull. Amer. Mus. Nat. Hist., vol. 10, p. 93. 
2 Univ. California Publ., Geol., vol. 7, pp. 305-323, fiys. 1-11. 
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generically distinct from Auchenia and with him accepts Leidy’s 
name Camelops. 

The present writer has recently had occasion to study some of the 
materials belonging to Pleistocene camels. In the United States 
National Museum is Leidy’s type of his Megalomeryx niobrarensis, a 
fragment of the left side of the lower jaw containing a much worn 
second premolar; likewise the little worn right lower second molar 
identified as belonging to the same species.'. In looking for other 
materials the writer found Cragin’s type of his Auchenia huerfanensis. 
This was discovered in 1884 in beds of volcanic ashes, along a small 
tributary of the Huerfano River, in Huerfano County, Colorado, 
by the geologist Mr. R. C. Hills, of Denver. It had afterwards been 
for some time deposited in the Colorado Scientific Society, and while 
there had been described by Professor F. W. Cragin. Later it was 
presented, together with a considerable quantity of other fossil ma- 
terials, by Hills to the United States National Museum. Here it 
now has the catalogue number 7819. It presents a part of the right 
maxilla with the last premolar and the molars, all in good condition; 
a part of the left maxilla with the roots of two premolars and of two 
molars; the right ramus of the lower jaw, lacking most of the sym- 
physis and containing the fourth premolar and the first molar; the 
left ramus, lacking most of the ascending portion, and of the sym- 
physis, and furnishing all the molars in fair condition, and the root 
of the fourth molar; portions of both premaxille; a part of the 
occiput; many small fragments of the brain-case and of the face; 
the distal ends of the metapodials of one foot; and one proximal 
phalanx. 

The writer has at hand likewise some remains of two or three indi- 
viduals of a camel which evidently belonged to the same genus as 
those already mentioned. These remains consist of two symphyses 
of lower jaws, with the incisors and canines; a part of a right horizon- 
tal portion of a lower jaw, containing the cheek-teeth; a few other 
lower teeth and parts of still others; and one as yet uncut upper last 
molar. These materials were found in 1905, by Mr. F. C. Horn, at 
Minidoka, Idaho, not far from Shoshone, in a bed of gravel which 
was overlain by a lava flow. In the same gravels were found bones 
of a large elephant, a part of a lower jaw of a horse, and two horn- 
cores of a bison, which the writer identifies as Bison alleni. A part of 
the camel remains bears the United States National Museum cata- 
logue number 2579; another part, the number 5315. 

In the National Museum there are three incisors and a part of a 
large molar of a camel which were found in 1867, by Mr. E. L. 
Berthoud, in ‘“‘loess deposits of the big ravine on north bank of Big 
Thompson River,” near Greeley, Colorado. The locality is close 


‘Journ. Acad. Nat. Sci. Phila., n. s., vol. 7,.p. 161, pl. 14, figs. 12-14, 
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to the line between townships 4 and 5 north, range 66 west. 
The teeth were discovered at a depth of 35 feet from the surface. 
The catalogue number is 870. 

The most important of the specimens above mentioned are, of 
course, those constituting the type of Cragin’s Auchenia huerfanensis. 

It may be as well, first of all, to establish, if possible, the relation- 
ships of Leidy’s Camelops kansanus, Leidy’s Auchenia hesterna (as 
represented by Merriam’s specimens), and Cragin’s Auchenia huer- 
fanensis. That all belong to the same genus there seems to be little 
reason to doubt. Comparisons between Camelops kansanus and 
Merriam ’s specimens are limited to the anterior half of the premaxilla, 
the anterior extremity of the maxilla, the last incisor, and a part of 
the socket for the canine. Merriam' writes that compared with 
Leidy’s type the anterior end of the rostral region of the Rancho 
La Brea skulls shows little to distinguish it, the general proportions 
of the elements present and the location of the teeth being nearly 
the same. However, it seems to the writer that Merriam’s drawing, 
figure 5, shows that the premaxilla has almost exactly the form and 
proportions of that of the lama. At the point of the alveolar border 
where the maxillo-premaxillary suture is encountered, the premaxilla 
begins to narrow as it passes backward. In the type of Camelops 
kansanus the bone continues to widen backward as far as it is pre- 
served. Leidy’s figure appears to show also that the whole alveolar 
border in front of the canine was more strongly sigmoid than in the 
specimens from Rancho La Brea. Leidy himself stated that the 
premaxilla is of very much more robust proportions than in the lama 
or the camel. It seems to me that Merriam has done right in not 
identifying his specimens as Camelops kansanus. 

It is still more certain that the type of Camelops huerfanensis is 
different from both C. kansanus and C. hesternus. Plate 25, figure 2, 
represents an exterior view of the left premaxilla of the Huerfano 
specimen and Plate 25, figure 3, the inner surface of the same bone; 
while figure 4 of the same plate presents a view of the maxillary 
border. That part which was in front of the exit of the incisor is 
wanting. It is evident that the maxilla extended forward on the 
alveolar border nearly to the incisor tooth. Just below, behind, and 
outside of the bottom of the socket for the incisor there is a great 
thickening of the premaxilla. On this thickening, mesiad of the line 
of suture, there is a concave surface which is taken to be a part of the 
wall of the socket for the canine. The presence of the canine here 
furnishes the reason for the thickening of the premaxilla at this 
place. If this conclusion is correct, the canine must have emerged 
immediately behind the incisor just as it does in the Bactrian camel. 


1 Univ. California Publ., Geol., vol. 7, p. 318. 
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In the type of Camelops kansanus there is a space of 45 mm. between 
the two teeth. It is to be noted further that the maxillo-premaxillary 
suture in C. kansanus crosses the alveolar border 20 mm. behind the 
incisor. What may have been the form of the nasal border of the 
premaxilla of C. kansanus behind the part present in the type, we 
do not know. As will be seen, that of C. huerfanensis is strongly 
concave, differing thus from C. hesternus, the species of Camelus, and 
the lama, in all of which this border is sinuous. Unfortunately, the 
anterior end and the upper border of the left maxiilary which came 
into contact with the premaxilla is broken away. 

The type of C. hwerfanensis differs from Merriam’s specimens of 
C. hesternus in having the posterior palatine foramina placed farther 
backward; that is, opposite the first molar, instead of opposite the 
third or fourth premolar. In the specimens described by Merriam 
the mental foramina are said to be situated immediately below or 
slightly behind the canine, as in the lama. In C. huerfanensis they 
are placed but little in front of the hinder end of the symphysis and 
probably well behind the canines. In the camel last mentioned the 
coronoid process of the lower jaw is relatively wider than in the 
C. hesternus, as shown by Merriam’s figure 5. 

It is possible to describe some of the very fragmentary parts of 
the skull of Cragin’s type. A part of the occipital region (Plate 25, 
fig. 1) is present, but it does not extend down to the foramen magnum. 
There was a strong sagittal crest, but its summit has crumbled away. 
The width of the occiput, measured along a line passing through the 
lateral foramina, was close to 110 mm., the same as in the case of the 
dromedary present. The lambdoidal crest is thin and sharp. On 
the supraoccipital surface there is a median descending ridge, rough 
and rounded, and separating two deep excavations. Exterior to 
these there is on each side another deep excavation, at the bottom 
of which is placed the lateral foramen. This region resembles that 
in Merriam’s specimens. The paroccipital process is longer, thicker, 
and wider than in the Bactrian camel, and at its extremity presents 
a hook. Its form is quite like that of the lama. A fragment of the 
right maxilla has near its upper edge a depression which corresponds, 
doubtless, to the fossa mentioned by Merriam. 

Figures 2-4 of Plate 25, as already stated, give views of the left 
premaxilla. The total length of the fragment is 126 mm.; the width 
of the upper end is 26 mm.; at the narrowest part, 20 mm.; near the 
anterior end, 31.5 mm. The thickness, a short distance below the 
upper, or hinder end, is 7 mm.; just at the bottom of the socket for 
the incisor, 17 mm. The incisor socket indicates that the tooth was 
large, its height, close to the place of emergence of the tooth, being 
22mm. The socket was at least 40 mm.deep. The surface believed 
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to have supported the upper side of the canine indicates that this 
tooth also was one of considerable size. The left maxilla shows that 
the infraorbital foramen was above the front of the first molar. The 
region in front of this is not so constricted as in the dromedary. 
Between the fourth premolars the palate was 50 mm. wide; at the 
front of the last molars, 87 mm. The palate was therefore narrower 
than in Merriam’s specimens. The left posterior palatine foramen is 
situated somewhat behind that of the opposite side (Plate 26, fig. 1). 

The right ramus of the lower jaw permits various measurements 
to be taken. The symphysis presents only about 22 mm. of its hinder 
end. From the hinder end of this to the rear of the bone, above the 
angle, is 385 mm.; to the rear of the condyle, 415 mm.; to the extrem- 
ity of the coronoid process, about 450 mm. The depth of the jaw at 
the rear of the symphysis is 48 mm.; at the front of pm.,, 59 mm.; at 
the front of m.,, 83 mm.; at the rear of m.,,110 mm. The measure- 
ments indicate a jaw longer than that of Merriam’s specimen 20028, 
but with the depth about the same. 

It is not possible to determine accurately what was the length of the 
symphysis in the type of C. huerfanensis. After making such esti- 
mates as are possible with the materials at hand the length is taken 
to have been at least 125 mm. On this assumption the length of the 
jaw, to a point on the hinder border and on a level with the premolars, 
will be about 505 mm.; to the rear of the condyle, about 530 mm.; 
to the rear of the coronoid process, about 540 mm. 

The width of the coronoid process at the middle of its height is 46 
mm.; that from the front of this process to the rear of the condyle, is 
92 mm.; the former being therefore just one-half of the latter dimen- 
sion. In the specimens of Camelus and Auchenia at hand the width 
of the process is considerably less than half that of the jaw across the 
condyle; and the same appears to be true in the case of Merriam’s 
specimens. 

Returning to the symphyses it may be well here to describe those 
from Minidoka, Idaho. The largest one, No. 2579, is 120 mm. long 
and was about 50 mm. wide at the narrowest place; 58 mm. wide 
at the bases of the outer incisors. The mental foramen is placed 
four-fifths of the distance from the front to the rear of the symphysis 
and well behind the canine. In Merriam’s specimens the foramen 
is below or slightly behind the canine, and somewhat further forward 
than in C. huerfanensis. In the other specimen from Minidoka (Plate 
26, fig. 2), the symphysis has a length of 103 mm. and the foramen 
is nearer the rear of the union. In these jaws, which probably 
belonged to the same species as Cragin’s specimen, the canines are 
situated nearer the incisors than they are in those found in California. 
It may be noted here that in the type of C. huerfanensis the fourth 
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premolar is placed 65 mm. behind the symphysis, while in Merriam’s 
specimen, No. 20028, furnishing a shorter jaw, the same tooth seems 
to be at a distance of 75 mm. from the symphysis. Merriam has 
stated that the symphysis in Camelus is much longer than in Auchema. 
This depends, however, on the species. From the specimens at hand 
it is found that in the Bactrian camel the length of the symphysis 
equals about 26 per cent of the length from the incisive border to the 
rear of the condyle; in Auchenia, 28 per cent; in the dromedary, 35 
per cent. On the assumption that the symphysis of Cragin’s species 
was 125 mm. long, its length would be 23.5 per cent of the length of 
the jaw. It is not improbable that the symphysis was really longer 
than 125mm. Judging from the drawings presented, Cope’s Texas 
specimen! referred to hesternus, had a symphysis equal to 24 per cent 
of the length of the jaw, estimated as in the other cases. In that jaw 
the position of the canine and that of the mental foramen are as in 
Cragin’s type. That jaw was, however, shorter than the latter by 
about 100 mm. Furthermore, the fourth premolar appears to be 
much nearer to the symphysis than in the case of Cragin’s type, 
apparently only about 40 mm. distant. 

The teeth of the various specimens at hand which are supposed to 
belong to C. huerfanensis must be described. None furnishes the 
last upper incisor; but the left premaxilla (Plate 25, figs. 2-4) described 
above contains the socket of this tooth. This has already been 
described. Likewise, the only trace of the upper canine is shown on 
that premaxilla, as already noted. 

In Cragin’s type the fourth premolar of the right side and all the 
molars are present and in excellent condition. On the left side little 
is left of the teeth except the roots of the third and fourth premolars 
and of the first and second molars. (Plate 26, fig. 1.) So far as may be 
determined from the two roots of the third premolar, this tooth had 
the size of the corresponding one in Merriam’s specimen, referred to 
C. hesternus. In the table below are given the measurements of the 
upper cheek-teeth. The height of the crowns is given as an indica- 
tion of the stage of wear; for as the teeth are worn down, the antero- 
posterior diameter, here called the length, diminishes (except in the 
case of the third premolar and the last molar), while the transverse 
diameter increases. In these measurements the length of the crown 
is taken along the middle of the width of the grinding surface, while 
the width of the tooth is taken at the base and where greatest. The 
length of the whole series and of the molar series is taken in a straight 
ine, not along the curve. 


! Geol, Surv. Texas, 4th Ann. Rep., 1892, pp. 71, 93, pl. 21, figs. 3, 4. 
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Measurements of the premolars and molars of the upper jaw. 


mm. 


Length of the premolar-molar series, pm.*—m.*, inclusive 

Length of the teeth, from front of pm.‘ to rear of m.*............... 152 

i I i ie eins wie in hpéccdeeka sue nese 129 
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These measurements may be compared with those given by Merriam 
on page 316 of his paper; but some of his measurements appear to 
have been taken somewhat differently. If in the Huerfano specimen 
we measure the distance from the front of pm.‘ to the rear of m.’ along 
the outer curve we shall have 167 mm.; and along the outer curve of 
the molars alone, 138 mm. Merriam mentions the fact that in his 
specimen 20028 the metastyle of the last upper molar is drawn out 
posteriorly as a wing; but that this wing is not present in the speci- 
men 20040. In the Huerfano specimen this metastyle is large and is 
bent strongly inward, as may be seen from figure 1, plate 26. The 
width of this metastyle, from side to side, is 14 mm. Accompanying 
the materials from Minidoka is a third upper molar which had not yet 
been cut, and whose base had not yet been completed. The metastyle 
forms a broad sharp border, but shows no tendency to be bent mesiad. 

The lower incisors of the Huerfano specimen are missing. They 
are present in the two symphyses from Minidoka. Those of No. 5315 
are shown in figure 2 of Plate 26. The outer incisors had only just 
begun to wear. They have a length of 60 mm., a width of 13 mm. at 
the middle of the length, and a thickness of 9 mm. The second in- 
cisors are naturally more worn. They have a width of 18 mm. and a 
thickness of 10 mm. at the middle of the length. The first incisors are 
about 17 mm. wide and 12 mm. thick. All are flat on the upper sur- 
face and convex from side to side on the lower, or front, surface. 
They are relatively more powerful teeth than in the lama or the 
dromedary. 

95278°—Proc.N.M.vol.46—13——18 
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The incisors of No. 2579, from Minidoka, are still more worn than 
those just described, and they belonged to a larger animal. Those of 
the first pair, in their worn condition, are at least 73 mm. long. All 
these incisors were directed forward more strongly than in the lama 
and the Bactrian camel, as the latter is represented in the specimen at 
hand. It must be stated further, that the lateral incisors of figure 2, 
Plate 26, are, relatively to the others, much larger than in Cope’s 

specimen from Texas.' None of these in- 
cisors are as strongly curved as they are 
in the lama. 
Figures 3 and 4, Plate 26, represent of 
the natural size the two incisors, i., and i., 
right side, which were found in 1867 by 
E. L. Berthoud. It is, of course, not 
certain that they belonged to Camelops, 
but it is probable that they did. These 
teeth are spatulate in form, not greatly 
curved, and are somewhat twisted. What 
is taken to be the second right incisor 
(Plate 26, fig. 4) is worn very slightly; the 
other incisor (fig. 3) not all. I., has a 
length, in a straight line, of 92 mm.; a 
width of 23 mm. near the anterior end; 
while at the middle of the length, the 
width is 18 mm.; the thickness 10.5 mm. 
A section of the tooth at this place would 
greatly resemble that of the corresponding 
tooth from Minidoka. I., had not quite 
completed its growth at the base. It is 
80 mm. long, 26 mm. wide near the front; 
21 mm. wide and 10 mm. thick at the 
middle of the length. 
As in other specimens supposed to be- 
Fic. 1.—MOLARS (m') AND PREMOLARS 5 . 
(pm*) or Lower zaws or tae tyre long to Camelops, the lower jaw of the 
OF CAMELOPS HUERFANENSIS. X §. Huerfano skull has present no traces of 
any premolars in front of the fourth. In a part of a jaw (Plate 26, 
fig. 5) from Minidoka, which belongs possibly with the symphysis 
numbered 5315, there is left the base of the crown and the root of 
a small third premolar. This has a diameter of 7 mm., fore and aft, 
and a transverse diameter of 6 mm. In the anterior border of the 
fourth premolar there is a groove which appears to have been occupied 
by the crown of this third premolar. 


1Geol. Surv. Texas, 4th Ann. Rept., 1892, pl. 21, fig. 4. 
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The following are the measurements of the fourth premolar and the 
molars of the type of Camelops huerfanensis (fig. 1) and of teeth of 
No. 5315, from Minidoka. Merriam’s measurements of the lower 
teeth of his specimen No. 20040, referred to C. hesternus, are added in 
the third column; and in the fourth the measurements given by Cope 
for his Texas specimen. In C. huerfanensis the fourth premolar and 
first molar are present in the right ramus, while in the left ramus the 
premolar is represented by the socket only. 


Measurements of lower premolars and molars 






No. 20040 Cope’s 


Univ., lexas 
Cal. pecimen. 


Huerfano Minidoka 
specimen. specimen. 


leeth measured. 
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It will be observed that the teeth of the Minidoka specimen are 
distinctly smaller than those of the type of ('. huerfanensis. As 
regards the premolar and the first two molars, the shortness along 
the grinding surface may be partly explained by their being more 
worn; but this explanation does not apply to the last molar. More- 
over, the teeth are all narrower. It may be that the individuals 
which bore these teeth differed considerably in size; and this dif- 
ference in size may have been due to difference of sex. 

The conclusions reached by the writer may be put into the fol- 
lowing form: 

1. Camelops kansanus is known from the type only and is a spe- 
cies distinct both from (. hesternus, as represented by Merriam’s 
specimens, and from (. huerfanensis. 

2. C. hesternus is a species distinct from C. huerfanensis Cragin. 

3. Cope’s Texan specimen, referred to C. hesternus, can not be 
determined as yet with certainty. It probably belongs to C. huer- 
fanensis, as does probably C. sulcatus Cope. Merriam is inclined to 
refer the Texan specimen to (. hesternus, as represented by the Cali- 
fornia specimens; but it is to be noted that in the latter the line of 
the lower cheek teeth is considerably shorter than the distance from 
the front of the fourth premolar to the incisive border, while in Cope’s 
specimen the tooth line is considerably longer than the jaw, ‘in front 
of the premolar. This would appear to furnish some indication that 
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the Texan specimen belongs with neither C. hesternus nor C. 
huerfanersis. 

4. It is impossible at present to decide the status of Megalomeryz 
niobrarensis Leidy. The decision must await new discoveries. 

5. The writer accepts, therefore, as species of Camelops to be 
carried on the rolls, until further knowledge is obtained, C. kansa- 
nus, C. californicus, C. hesternus, C. vitakerianus, C. niobrarensis, C. 
macrocephalus, and ('. huerfanensis, the latter to include provisionally 
C’. sulcatus (Cope) and the Texan mandible referred by Cope to C. 
hesternus. 

Leidy and Cragin referred to the genus Auchenia the species men- 
tioned in this paper. Wortman distinguished the two genera on the 
presence of a prominent lamina, or style, at the anterior outer angle 
of the two hinder lower molars of Auchenia, a structure absent from 
the same teeth of the species of Camelops. Merriam accepts this 
separation. It seems to the present writer that there are various 
other characters which are of perhaps genera importance. It is 
evident that the species of Camelops, so far at least as represented 
by C. hesternus, had skulls relatively longer and narrower than those 
of Auchenia. In the latter the width at the rear of the orbits is 
equal to about 54 per cent of the length from the front of the fora- 
men magnum; while, according to Merriam’s illustrations and meas- 
urements, the corresponding width in Camelops equals only about 
45 per cent of the corresponding length. There is an important 
difference in the upper molars. In Auchenia the length of the grind- 
ing surface is nearly equal to the width of the tooth measured at 
the base; that is, when these molars are well worn down the grind- 
ing face is nearly square. In Camelops the teeth are relatively long 
antero-posteriorly. In Camelops the lower incisors are less curved 
than in Auwchenia and directed more strongly forward; that is, they 
are more procumbent. In Auchenia the nasals are strongly expanded 
at the hinder end; in Camelops they are narrow posteriorly. In 
Auchenia the lachrymal vacuity is crowded outward against the 
inner border of the lachrymal, while in Camelops the vacuity hardly 
or not at all comes into contact with the lachrymal. In Camelops 
there is fossa in the upper border of the maxilla; in Auchenia there 
Is none. 
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EXPLANATION OF PLATES. 
PiaTE 25. 


Camelops huerfanensis Cragin. 
. Rear of the skull, to show its form, the two excavations on each side of the 
midline, and the intervening ridges. Part of the right side is missing. 
. Left premaxilla. 
2. View from the outside. 
3. View from the inner side. i, Socket for the third incisor. 
4. View of the border which articulated with the maxilla. c, Surface which 
formed a part of the socket for the canine. 
PiaTe 26. 
1. Camelops huerfanensis. Palate showing premolars and molars. Type. X}. 
2. Camelops huerfanensis? Symphysis showing incisors and canines. No. 5315 
U.S. Nat. Mus. X4. 
3,4. Third and second incisors. No. 870 U.S. Nat. Mus. X1. 
5. Part of right ramus of lower jaw. Shows minute pm.,. pm., m., and m.». 
No. 5815 U.S. Nat. Mus. X4. 
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REVISION OF THE CRINOID GENUS HIMEROMETRA. 


By Austin Hosart CiarK, 
Assistant Curator, Division of Marine Invertebrates, United States National Museum. 


HISTORY OF THE GENUS. 


The first known species of the genus Himerometra was described 
by P. H. Carpenter in 1881 under the name of Actinometra robus- 
tipinna. Looking backward at Carpenter’s work from our present 
vantage point which we have reached through the gradual accumu- 
lation of facts extending over a period of more than 30 years, it 
seems to us somewhat extraordinary that Carpenter should have 
referred this form to the genus Actinometra instead of to the genus 
Antedon as, using the systematic scheme of the day, he ought to 
have done; but it was a very natural thing to do—in fact it is diffi- 
cult to see how he could have done otherwise, for the single specimen 
known to him is without a disk and without cirri, and is so badly 
broken that only a single one of the enlarged proximal pinnules is 
reasonably complete. He knew of no “tridistichate’”’ Antedon in 
which the size of the lower pinnules decreases from the “ distichal 
pinnule” outward, though this is the usual condition in the ‘“tri- 
distichate” species of Actinometra; therefore, as the disk and tips of 
the lower pinnules, upon which he chiefly relied in separating Antedon 
from Actinometra, were absent, he very logically placed the species 
in the latter genus. 

But the reference of robustipinna to Actinometra instead of to 
Antedon, however natural it may have been, was most unfortunate, 
for all subsequent students have accepted Carpenter’s generic de- 
termination, so that the species has remained entirely outside of the 
literature on the group to which it belongs, and instead has assumed 
a position in another group with which it has nothing whatever to do. 

In 1890 Hartlaub described as new three additional species of this 
genus, redescribing them in greater detail and figuring them in 1891. 
Two of these new species (Antedon martensi and Antedon kraepelini) 
he placed side by side in a new section of the “Savignyi group” of 
Carpenter’s classification characterized by the presence of palmar 
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(i. e., ILIBr) series of two ossicles each of which the axillary is “‘ with- 
out a syzygy,”’ by the absence of lateral processes on the lower 
pinnules, and by the possession of very stout distichal pinnules 
(Py); the two species he separated according to the presence (mar- 
tensi) or absence (kraepelini) of a strong eversion of the distal borders 
of the proximal brachials and the more abrupt (martensi) or more 
gradual (kraepelini) taper of the proximal pinnules; he remarked 
that the outer palmar (IIIBr) series of Antedon kraepelini are often 
“three jointed, with a syzygy in the axillary” (i. e., 4[3+4]). The 
third species he placed in a new section of the “Savignyi group”’ 
including species in which the inner palmar series are two jointed 
(i. e., 2) and the outer are three jointed with a syzygy in the axillary 
(i. e., 4[3+4]); with this new species, which he called Antedon 
crassipinna, he placed, under the name of Antedon bipartipinna, 
Craspedometra acuticirra. 

Hartlaub recognized the close relationship between his Antedon 
martensi and his Antedon kraepelini, but though he noticed that the 
outer palmars of the latter are often 4(3+4) while the inner are 2, 
the very character upon which he placed most reliance in differen- 
tiating Antedon crassipinna, he failed to detect the similarity of the 
two. 

Antedon martensi, described from a small and imperfect specimen 
from Singapore, is a valid species; Antedon kraepelini, described from 
a badly broken specimen from Akyab, Burma, is, so far as I can see 
after a minute examination of both type specimens, the same as the 
Actinometra robustipinna of Carpenter, which Hartlaub had no reason 
to suspect was in the slightest degree related to it; Antedon crassi- 
pinna was described from specimens from Amboina, but he includes 
under this name a specimen from Cochin China, which he studied in 
the Hamburg Museum; the specimens from Amboina represent the 
same species as Carpenter’s Actinometra robustipinna, also from the 
Moluccas, while the specimen from Cochin China, represents a form 
recently described under the name of Himerometra magnipinna, with 
the type of which I was able to compare it directly. 

In 1894 Bell described, in the “‘Granulifera group” of Carpenter, a 
new species from the Macclesfield Bank, which he called Antedon 
inopinata. Had he referred it to the “Savignyi group,” where it 
belongs, he would have noticed its identity with one or other of the 
three species described by Hartlaub. It represents the same form as 
Hartlaub’s Antedon kraepelini, and the specimens from Amboina 
referred to Antedon crassipinna, and also it is the same species as the 
Actinometra robustipinna described by Carpenter. 

In 1895 Professor Keehler recorded Antedon crassipinna from the 
Sunda Islands; while I have not seen his specimens, I have not the 
slightest doubt that he is right in his identification. His record I 














interpret as referring to Hartlaub’s Antedon crassipinna from Am- 
boina, which is the same as Antedon inopinata, Antedon kraepelini, and 
Actinometra robustipinna. 

In 1902 Bell, under the very comprehensive name of Antedon pal- 
mata, recorded a comatulid from the Maldive Islands which, proving 
to be a species of Himerometra, has been named Himerometra sol. 

In January, 1908, the present author described an interesting new 
species of this genus under the name of Himerometra persica from the 
Persian Gulf, in July of the same year noted the fact that he had 
seen specimens of Himerometra crassipinna (i. e., martensi, his con- 
ception of crassipinna up to this time being entirely based upon speci- 
mens from Singapore) erroneously labeled ‘‘ Japan,” and in August 
published a note in which he stated that, while absolutely unrecog- 
nizable from the description, Bell’s Antedon inopinata evidently be- 
longed to the ‘“‘Savignyi group” of Carpenter and not to the “ Gran- 
ulifera group” in which it had been described; at the same time he 
called attention to the redescription of Carpenter’s Actinometra ro- 
bustipinna by Keehler; not having at the time seen the type of Ac- 
tinometra robustipinna, it was only natural to assume, as Kehler had 
done, that the Actinometra from Amboina with enormously large 
lower pinnules was really the species described by Carpenter, though 
now we know that it is really Comanthus bennetti, while Carpenter’s 
species is a Himerometra. 

In December, 1908, there was published by the present author a 
preliminary notice of a large collection of comatulids made by the 
United States fisheries steamer Albatross among the Philippine Is- 
lands, in which there were described as new Himerometra bartschi, H, 
robustipinna, and H. magnipinna, while H. persica, recently described 
from the Persian Gulf, was recorded from the Philippines. Himero- 
metra bartschi and H. magnipinna are valid species, and the latter is 
the form to which the specimen from Cochin China, recorded by 
Hartlaub under the name of crassipinna, must be referred, though the 
fact was not recognized at the time; H. persica is in reality the closely 
related H. bartschi, while the species described as H. robustipinna is, 
by a curious coincidence, the same as the Actinometra robustipinna of 
Carpenter. 

In 1909 the present author recorded and described at some length 
numerous specimens of a species of Himerometra from Singapore; 
these he referred to H. crassipinna, believing them to represent the 
Antedon crassipinna of Hartlaub. Subsequent investigation has 
shown that in reality they represent the Antedon martensi of Hartlaub, 
and should have been recorded under the name of Himerometra mar- 
tensi. At the same time he redescribed Antedon martensi (under the 
name of Heterometra martensi), basing the redescription upon a small 
and immature specimen from Singapore which appeared to meet the 
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requirements of the original description. A recent reexamination of 
this individual has shown that it is undoubtedly referable to Himero- 
metra bartschi, the long and rather slender cirri, the very long and 
comparatively slender proximal pinnules which become very delicate 
and flagellate distally, and the incipient carination of the lower 
pinnules being sufficiently diagnostic. 

In 1911 Himerometra magnipinna was recorded from Palawan, in 
the Philippine Islands, and, in a paper on the recent crinoids preserved 
in the Leyden Museum, a redescription of the type specimen of Car- 
penter’s Actinometra robustipinna which the author had recently 
examined in Leyden was published. 

In a paper on the crinoids of the Hamburg Museum which appeared 
in 1912 the type specimen of Antedon kraepelini was redescribed, and 
Hartlaub’s specimen from Cochin China, which he had referred to 
his Antedon crassipinna, was redetermined as identical with Himero- 
metra magnipinna, the redetermination having been based upon a 
direct comparison with the type of the latter. Himerometra magni- 
pinna was also recorded from Isabela, on the island of Basilan, Phil- 
ippines; Ekalin, on St. Mathias Island; and from Pitilu, in the 
Admiralty Islands. In a paper on the crinoids of the Berlin Museum 
published a few days later, the identity of the specimen described by 
Hartlaub as Antedon martensi with the specimens recorded from 
Singapore under the name of Himerometra crassipinna was announced, 
and both were referred to H. crassipinna as the true identification 
of the types of that form had not at that time been determined. 
Himerometra crassipinna (i. e., H. martensi) was also recorded from 
British North Borneo (the comparison being made with specimens 
from Singapore), and H. magnipinna was recorded from St. Mathias 
Island. 

In the present author’s monograph of the crinoids of the Indian 
Ocean the first comprehensive survey of the genus Himerometra was 
published. In this the following species are admitted as valid: 

Himerometra bartschi, Philippine Islands. 
Himeromeira magnipinna, Philippine Islands; St. Mathias Island. 
Himerometra pulcher, new name (Himeremetra robustipinna A. H. Clark, 


1908, not Actinometra robustipinna P. H. Carpenter, 1881), Philippine 
Islands. 


Himerometra inopinata, Macclesfield Bank. 

Himerometra sol, Maldive Islands. 

Himerometra crassipinna, Amboina; Singapore; Pulau Ubin, Singapore; 
?Cochin China. 

Himerometra kraepelini, Akyab, Burma. 

Himerometra persica, Persian Gulf; Philippine Islands. 

Himerometra sp. (Actinometra robustipinna), Moluccas. 


Antedon martensi as in 1909 was referred to the genus Heterometra 
instead of to the genus Himerometra. 
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LIST OF THE REFERENCES TO SPECIES OF THE GENUS HIMEROMETRA, 
WITH THE CORRECT DETERMINATION OF EACH. 


Actinometra robustipinna P. H. Carpenter, Notes from the Leyden Museum, vol. 3, 
1881, p. 201.—A. H. Cuarx, Notes from the Leyden Museum, vol. 33, 1911, 
p. 182; Crinoids of the Indian Ocean, 1912, pp. 116, 117 robustipinna (2) 
Antedon crassipinna Hartiaus, Nachr. Ges. Gdttingen, Mai 1890, p. 185: Nova Acta 
Acad. German., vol. 58, 1891, No. 1, p. 32, pl. 1, figs. 1, 5, 10. .robustipinna (2)+ 
magnipinna (3) 
Antedon crassispina K@Huier, Mem. soc. zool. France, vol. 8, 1895, p. 480. 
robustipinna (2) 
Antedon inopinata Bex, Proc. Zool. Soc. London, 1894, p. 398.—A. H. Ciark, Proc. 
U.S. Nat. Mus., vol. 34, 1908, p. 477 robustipinna (2) 
Antedon kraepelini Hartiaus, Nachr. Ges. Géittingen, Mai 1890, p. 183; Nova Acta 
Acad. German., vol. 58, 1891, No. 1, p. 22, pl. 2, figs. 15, (21).—A. H. Ciarg, 
Smiths. Misc. Coll., vol. 60, 1912, No. 10, p. 18 robustipinna (2) 
Antedon martensi Hartiaus, Nachr. Ges Géttingen, Mai 1890, p. 182; Nova Acta 
Acad. German., vol. 58, 1891, No. 1, p. 21, pl. 1, figs. 3, 6—A. H. Ciark, 
Proc. U. S. Nat. Mus., vol. 43, 1912, p. 394 martensi (1) 
Antedon palmata (part) Bet, in Gardiner, Fauna and Geography of the Maldive 
and Laccadive Archipelagoes, vol. 1, 1902, pt. 3, p. 
Heterometra martensi A. H. Ciarx, Vidensk. Medd. fra den naturhist. Forening i 
K¢gbenhavn, 1909, p. 164; Crinoids of the Indian Ocean, 1912, p. 127. 
bartschi (5) 
Himerometra bartschi A. H. Ciarx, Smiths. Misc. Coll. (Quart. Issue), vol. 52, 1908, 
p. 212; Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7; Crinoids of the Indian 
I I SO ccncncasaenctececextes ap kak ceeen ieee bartschi (5) 
Himerometra crassipinna A. H. Ciarx, Smiths. Misc. Coll. (Quart. Issue), vol. 50, 
1907, p. 356 robustipinna (2)+ 
magnipinna (3) 
A. H. Crark, Proc. U. 8. Nat. Mus., vol. 34, 1908, p. 319; Smiths. Misc. Coll. 
(Quart. Issue), vol. 52, 1908, p. 213; Vidensk. Medd. fra den naturhist. Foren- 
ing i Kgbenhavn, 1909, p. 155; Proc. U. 8S. Nat. Mus., vol. 43, 1912, p. 394 
martensi (1) 
A. H. Crark, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7; Crinoids of the 
Indian Ocean, 1912, p. 116 martensi (1) 
robustipinna (2) 
magnipinna (3) 
Himerometra inopinata A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 114 
robustipinna (2) 
Himerometra kraepelint A. H. Crarkx, Smiths. Misc. Coll. (Quart. Issue), vol. 50, 
1907, p. 356; Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7; Crinoids of the 
Indian Ocean, 1912, p. 116 robustipinna (2) 
Himerometra magnipinna A. H. Crark, Smiths. Misc. Coll. (Quart. Issue), vol. 52, 
1908, p. 214; Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7; Proc. U. 8. 
Nat. Mus., vol. 39, 1911, p. 540; Smiths. Misc. Coll., vol. 60, 1912, No. 10, 
p. 17; Proc. U. S. Nat. Mus., vol. 43, 1912, p. 394; Crinoids of the Indian 
Ocean, 1912, p. 114 magnipinna (3) 
Himerometra martensi A. H. Ctark, Smiths. Misc. Coll. (Quart. Issue), vol. 50, 1907, 
p. 356; Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 martensi (1) 
Himerometra persica A. H. Ctark, Smiths. Misc. Coll. (Quart. Issue), vol. 50, 1907, 
p. 356; Bull. Mus. Comp. Zoél., vol. 51, 1908, No. 8, p. 243; American Natur- 
alist, vol. 43, 1909, p. 256 a persica (6) 
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A. H. Ciark, Smiths. Mise. Coll. (Quart. Issue), vol. 52, 1908, p. 214. . bartschi (5) 
A. H. Crarx, Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7; Crinoids of the 
Indian Ocean, 1912, p. 116 bartschi (5) 
persica (6) 

Himerometra pulcher A. H. Ciarx, Crinoids of the Indian Ocean, 1912, p. 114 


robustipinna (2) 

Himerometra robustipinna A. H. Cuarx, Smiths. Misc. Coll. (Quart. Issue), vol. 52, 
1908, p. 213; Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7.robustipinna (2) 
Himerometra sol A. H. Ciark, Crinoids of the Indian Ocean, 1912, p. 115 sol (4) 
Himerometra sp. A. H. Ctark, Notes from the Leyden Museum, vol. 33, 1911, p. 182; 
Crinoids of the Indian Ocean, 1912, p. 117 robustipinna (2) 

A. H. Ciarx, Smiths. Misc. Coll., vol. 60, 1912, No. 10, p. 18....robustipinna (2) 


THE PHYLOGENETIC INTERRELATIONSHIPS OF THE SPECIES OF THE 
GENUS HIMEROMETRA. 


Though the structure of the cirri and of the arms is in all remarkably 
uniform, on the basis of the structure of the proximal pinnules the six 
species of the genus Himerometra fall into three groups of two each, 
and these three groups appear to represent three distinct steps in 
phylogenetical advancement. 

In the allied genera Craspedometra and Heterometra the enlarged 
proximal pinnules are, though greatly elongated, comparatively 
slender, and become very delicate and flagellate distally; they are 
more or less carinate proximally, and the component segments meet 
end to end without any overlapping; the first pinnule (including the 
pinnules on the division series if any be present) is shorter than the 
second, and the second is shorter than the third. 

In Himerometra persica and H. bartschi the proximal pinnules, 
excepting in their relative proportions, are not very different from the 
type characteristic of Craspedometra and of Heterometra—they are 
comparatively slender, becoming very delicate and flagellate distally, 
are composed of smooth segments which meet evenly end to end, and 
have retained to some extent the proximal carination. Himerometra 
bartschi, with its more numerous arms and cirrus segments and the 
shorter and much less strongly carinate basal segments of its proximal 
pinnules, is more highly differentiated from the primitive type than 
is H. persica. 

In Himerometra sol and H. magnipinna the proximal pinnules are 
exceedingly stout and have lost all trace of the carination of their 
basal segments, while the middle and outer segments have developed 
everted and prominent distal ends; they still retain, however, the 
flagellate tip. In H. sol the proximal pinnules appear to include a 
greater number of segments than do those of H. magnipinna, while 
the eversion of the distal edges of the segments is much more strongly 
mayked, and is smooth and not spinous or serrate. /H. sol therefore 
may be considered a less specialized type than H. magnipinna. 















no, 2026. REVISION OF CRINOID GENUS HIMEROMETRA—CLARK - 285 











In Himerometra martensi and H. robustipinna the proximal pin- 
nules are essentially as in H. sol and H. magnipinna; but the speciali- 
zation has been carried a step further by the suppression of the 
flagellate tip, so that the pinnules are reduced to stout curved horn- 
like structures. //. martensi, in which the distal edges of the pinnule 
segments are prominently spinous, appears to be a step in advance 
over H. robustipinna. 

Of these three specific groups the most primitive (including H. 
persica and HH. bartschi) has the greatest range, from the Persian Gulf 
to the Philippines, the more specialized of the two species inhabiting 
the East Indies and the more generalized the Persian Gulf; the next 
most primitive (including H. sol and H. magnipinna) has the next 
greatest range, from the Maldive Islands to the Philippines and the 
Admiralty Islands, and again the more specialized of the two species 
inhabits the East Indian region and the more generalized the western 
limit of the range of the group, the Maldive Islands; the most special- 
ized (including H. martensi and H. robustipinna) has the most re- 
stricted range, occurring only as far to the westward as the Mergui 
Archipelago, the more specialized of the two species being known 
only from the Straits Settlements and North Borneo, while the more 
generalized ranges from the Mergui Archipelago to the Moluccas and 
the Philippines. 


KEY TO THE SPECIES OF THE GENUS HIMEROMETRA. 





a'. Enlarged proximal pinnules slender, flagellate distally, and very long (slightly 


more than one half as long as the cirri), composed of from 36 to 40 perfectly 
smooth segments most or all of which are longer than broad; a few of the earlier 
segments are narrowly, but prominently, carinate; the earlier segments of the 
following pinnules are very strongly carinate; the segments in the outer half 
of the cirri have prominent dorsal spines. 

b'. 20-25 arms; about 35 cirrus segments; all of the segments in the proximal pinnules 


longer than broad (Persian Gulf)................. ..... persica (6) 
b?. 35-55 arms; about 40 cirrus segments; a few of the basal segments in the proximal 
pinnules are broader than long (Philippine Islands). ............... bartschi (5) 


a*?. Enlarged proximal pinnules very stout, with all or nearly all of the component 
segments broader than long, or at least as broad as long; none of the segments are 
carinate; following pinnules without carinate processes on the earlier segment 

b'. Enlarged proximal pinnules with about 30 segments, very stout basally and dis- 
tally gradually tapering to a delicate and flagellate tip; the distal edges of the 
segments in the middle half or proximal two-thirds are swollen and may be 
strongly everted, but are always smooth, never spinous. 

c'. Cirri very stout, stouter than in any other species of the genus; the enlarged 
proximal pinnules have the segments in the basal two-thirds with strongly 
produced and everted distal edges (Maldive Islands)................ sol (4) 

c*. Cirri rather short and weak without, or with only slight traces of, dorsal proc- 
esses on the outer segments; the enlarged proximal pinnules have the seg- 
ments in the middle half with slightly swollen distal edges (Cochin China, 
Philippine and Admiralty Islands, and St. Mathias Island). magnipinna (3) 

b*. Enlarged proximal pinnules with 20 or fewer segments, distally tapering more 

or less abruptly and without a flagellate tip. 
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c!. Segments of the enlarged proximal pinnules entirely smooth; the distal edges 
of the component segments may be slightly swollen, or they may be unmodi- 
fied, but they are never spinous; distal edges of the proximal brachials 
smooth, or only very slightly produced (Arrakan coast, Burma, Amboina, 
the Sunda and Philippine Islands and Macclesfield Bank).. robustipinna (2) 

c?. Segments of the enlarged proximal pinnules with prominently everted and 
spinous distal ends; distal edges of the proximal brachials strongly produced 

and everted (Singapore and North Borneo).................... martensi (1) 












































THE SPECIES OF THE GENUS HIMEROMETRA. 
1. HIMEROMETRA MARTENSI (Hartlaub). 


Antedon martensi Harttaus, Nachr. Ges. Géttingen, Mai 1890, p. 182 (Singa- 
pore); Nova Acta Acad. German., vol. 58, 1891, No. 1, p. 21, pl. 1, figs. 3, 
6 (Singapore; more fully described and figured).—A. H. Ciark, Proc. U. 8. 
Nat. Mus., vol. 43, 1912, p. 394 (examination of the type-specimen shows 
that Antedon martensi is the same as the Himerometra crassipinna from Singa- 
pore). 
Himerometra martensi A. H. CLark, Smiths. Misc. Coll. (Quart. Issue), vol. 50, 1907, 
p. 356 (listed); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 (listed). 
Himerometra crassipinna A. H. CuarK, Proc. U. 8. Nat. Mus., vol. 34, 1908, p. 319 
(specimen erroneously labeled ‘‘Japan”’); Smiths. Misc. Coll. (Quart. Issue), 
vol. 52, 1908, p. 213 (compared with H. barischi, new species, and with 
H. robustipinna, new species); p. 214 (compared with H. magnipinna, new 
species); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 (listed); Vidensk. 
Medd. fra den naturhist. Forening i Kgbenhavn, 1909, p. 155 (Singapore); 
Proc. U. 8. Nat. Mus., vol. 43, 1912, p. 394 (British North Borneo; Singapore, 
the type of Antedon crassipinna agrees in every particular with specimens of 
Himerometra crassipinna from Singapore); Crinoids of the Indian Ocean, 
1912, p. 116 (Singapore and Pulau Ubin, Singapore; the record from Amboina 
refers to H. robustipinna, and that from Cochin China to H. magnipinna). 


Range.—Known from Singapore, Pulau Ubin, off the northeastern 
corner of Singapore Island, and from British North Borneo. 
Depth.—Littoral. 


2. HIMEROMETRA ROBUSTIPINNA (P. H. Carpenter). 









Actinometra robustipinna P. H. CARPENTER, Notes from the Leyden Museum, 
vol. 3, 1881, p. 201 (Moluccas).—A. H. Cuark, Notes from the Leyden Mu- 
seum, vol. 33, 1911, p. 182 (shown not to be an Actinomeitra at all, but to 
belong to the ‘‘ Savigni group” of Antedon, falling in the genus Himerometra; 
doubtfully referred to H. crassipinna from Singapore, i. e., H. martensi); 
Crinoids of the Indian Ocean, 1912, pp. 116, 117 (doubtfully referred to 
H. crassipinna from Singapore, i. ¢., H. martensi). 

Antedon kraepelini Hartiaus, Nachr. Ges. Géttingen, Mai 1890, p. 183 (Akyab, 
Burma); Nova Acta Acad. German., vol. 58, 1891, No. 1, p. 22, pl. 2, figs. 
15, (21) (Akyab, Burma; more fully described and figured).—A. H. Ciarx, 
Smiths. Misc. Coll., vol. 60, 1912, No. 10, p. 18 (type-specimen appears to 
be a small individual of H. robustipinna). 

Antedon crassipinna Hartiaus, Nachr. Ges. Gottingen, Mai 1890, p. 185 (Am- 
boina; but not specimen from Cochin China, which represents H. magni- 
pinna); Nova Acta Acad. German., vol. 58, 1891, No. 1, p. 32, pl. 1, figs. 

1, 5, 10 (Amboina; but not specimen from Cochin China, which represents 

H. magnipinna; more fully described and figured). 
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Antedon inopinata Baw, Proc. Zool. Soc. London, 1894, p. 398 (Macclesfield 
Bank, 31-36 fathoms).—A. H. Crarx, Proc. U.S. Nat. Mus., vol. 34, 1908, p. 
477 (not recognizable from the description; originally described as a member 
of the ‘‘ Granulifera group” of Antedon, but belongsin the ‘‘ Savigni group’’). 

Antedon crassispina KauuerR, Mem. soc. zool. France, vol. 8, 1895, p. 420 (Sunda 
Islands). 

Himerometra crassipinna (part) A. H. CtarK, Smiths. Misc. Coll. (Qu: art. Issue), 
vol. 50, 1907, p. 356 (listed); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 
(listed); Crinoids of the Indian Ocean, 1912, p. 116 (records from wn Aanbolnne 
not records from Singapore and from Pulau Ubin, Singapore, which refer to 
H. martensi, or records from Cochin China, which refer to H. magnipinna; 
Hartlaub’s specimen from Cochin China appears to represent a different 
species from that represented by examples from Singapore). 

Himerometra kraepelinit A. H. Ctarx, Smiths. Misc. Coll. (Quart. Issue), vol. 50, 
1907, p. 356 (listed); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 (listed); 
Crinoids of the Indian Ocean, 1912, p. 116 (listed; synonymy; locality). 

Himerometra robustipinna (new species) A. H. Ciark, Smiths. Misc. Coll, 
(Quart. Issue), vol. 52, 1908, p. 213 (Albatross Station 5165; Philippine 
Islands, south of San Gasanga, Tataan group; 9 fathoms); p. 214 (« jomngane 7 
with H. magnipinna, new species); Proc. Biol. Soc. Washington, vol. 22 
1909, p. 7 (listed). 

Himerometra sp. A. H. Cuarx, Notes from the Leyden Museum, vol. 33, 1911, 
p. 182 (Moluccas; examination of the type of Carpenter's Actinometra robusti- 
pinna shows it to be a Himerometra, questionably referable to /. crassipinna 
from Singapore, 7. e., H. martensi); Crinoids of the Indian Ocean, 1912, p. 117 
(type of Carpenter’s Actinometra robustipinna a typical Himerometra, possibly 
H. crassipinna). 

Himerometra sp. A. H. Ciark, Smiths. Misc. Coll., vol. 60, 1912, No. 10, p. 18 
(examination of the type of Hartlaub’s Antedon kraepelini shows that it is a 
true Himerometra; it appears to be a small specimen of H. robustipinna 
A. H. Clark). 

Himerometra pulcher A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 114 (new 
name for Himerometra robustipinna A. H. Clark, 1908, not Actinometra robusti- 
pinna P. H. Carpenter, 1881; synonymy, range, and depth). 

Himerometra inopinata A. H. Ciark, Crinoids of the Indian Ocean, 1912, p. 114 
(type-specimen of Antedon inopinata Bell, 1894, redescribed and shown to 
be a Himerometra; correction of original depth record, 31-36 fathoms, to read 
13-36 fathoms, the depth given on the label attached to the specimen) 


Range.—Known from Akyab on the Arrakan Coast, Burma, the 
Sunda Islands, the Moluccas, Amboina, south of San Gasanga 
(Sanga Sanga) (Tataan group), Philippine Islands, and from Maccles- 


field Bank. 
Depth.—Littoral, and down to 13 (?36) fathoms. 
3. HIMEROMETRA MAGNIPINNA A. H. Clark. 


Antedon crassipinna (part) Hartiaus, Nachr. Ges. Géttingen, Mai, 1890, p. 185 
(specimen from Cochin China); Nova Acta Acad. German, vol. 58, 1891, 
No. 1, p. 32 (but not figs. 1, 5, 10, on pl. 1) (specimen from Cochin China; 
the specimens from Amboina, upon which the description and the figures are 
based, represent H. robustipinna). 

Himerometra crassipinna (part) A. H. CLrarx, Smiths. Misc. Coll. (Quest Issue), 
vol. 50, 1907, p. 356 (listed); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 


(listed); Crinoida of the Indian Ocean, 1912, p. 116 (record from Cochin 
China). 
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Himerometra magnipinna A. H. CLark, Smiths. Misc. Coll. (Quart. Issue), vol. 52, 
1908, p. 214 (Albatross Station 5139, Philippine Islands, between Jolo and 
Pangasinan Islands, 20 fathoms [type locality]; and Station 5147, off Balin- 
pongpong Island, south of Jolo, 21 fathoms); Proc. Biol. Soc. Washington, 
vol. 22, 1909, p. 7 (listed); Proc. U. S. Nat. Mus., vol. 39, 1911, p. 540 (Ulugan 
Bay, Palawan); Smiths. Misc. Coll., vol. 60, 1912, No. 10, p. 17 (redescrip- 
tion and identification of Hartlaub’s specimen from Cochin China; addi- 
tional records, Isabela, Basilan, province of Mindanao, Philippine Islands; 
Ekalin, St. Mathias Island; Pitilu, Admiralty Islands); Proc. U. S. Nat. 
Mus., vol. 43, 1912, p. 394 (St. Mathias Island); Crinoids of the Indian Ocean, 
1912, p. 114 (synonymy, range, and depth). 


Range.—Known from Cochin China, the following localities in 
the Philippine Islands, Ulugan Bay, on the northwestern coast of 
Palawan, Isabela, on Basilan, south of the western end of Mindanao, 
between Jolo and Pangasinan Islands, and off Balinpongpong Island, 
south of Jolo, Pitilu,.Admiralty Islands, St. Mathias Island (east of 
the Admiralty Islands), and from Ekalin on St. Mathias Island. 

Depth.—Littoral, and down to 21 fathoms. 


4. HIMEROMETRA SOL A. H. Clark. 


Antedon palmata Beux, in Gardiner, Fauna and Geography of the Maldive and 
Laccadive Archipelagoes, vol. 1, 1902, pt. 3, p. 224 (Kolumaduli, Maldives; 
38 fathoms). 

Himerometra sol A. H. Cuark, Crinoids of the Indian Ocean, 1912, p. 115 (descrip- 
tion based upon Bell’s specimen of Antedon palmata recorded at the reference 
cited; compared with H. magnipinna). 


Range.—Only known from Kolumaduli in the Maldive Islands, 
southwest of Ceylon. 
Depth.—38 fathoms. 


5. HIMEROMETRA BARTSCHI A. H. Clark. 


Himerometra barischi A. H. CLarx, Smiths. Misc. Coll. (Quart. Issue), vol. 52, 
1908, p. 212 (Albatross Station 5146, west of Tapul Island, south of Jolo, 24 
fathoms [type locality]; also found at station 5147, off Balinpongpong Island, 
south of Jolo, 21 fathoms); p. 214 (compared with H. magnipinna, new species); 
Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 (listed); Crinoids of the Indian 
Ocean, 1912, p. 114 (synonymy, range, and depth). 

Himerometra persica A. H. CLark, Smiths. Misc. Coll. (Quart. Issue), vol. 52, 1908, 
p. 214 (Albatross Station 5163, Philippine Islands, south of San Gasanga, 
Tataan group, 28 fathoms; also Philippine Islands, without more definite 
data); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 (part) (listed); 
Crinoids of the Indian Ocean, 1912, p. 116 (part) (records from the Philippine 
Islands). 

Heterometra martensi A. H. CLark, Vidensk. Medd. fra den naturhist. Forening i 
Kgbenhavn, 1909, p. 164 (Singapore); Crinoids of the Indian Ocean, 1912, 
p. 127 (Singapore). 


Range.—Known only from Singapore and from the Philippine 
Islands, where it has been dredged at the following localities; off 
Balinpongpong Island, south of Jolo, west of Tapul Island, south of 
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Jolo, and south of San Gasanga (Sanga Sanga) (Tataan group) south 
of Jolo; there is also a record from the Philippine Islands, with no 
additional data. 

Depth.—Littoral, and down to 28 fathoms. 


6. HIMEROMETRA PERSICA A. H. Clark. 


Himerometra persica A. H. Ciarx, Smiths. Misc. Coll. (Quart. Issue), vol. 50, 
1907, p. 356 (listed; nomen nudum); Bull. Mus. Comp. Zo6l., vol. 51, 1908, 
No. 8, p. 243 (Persian Gulf); Proc. Biol. Soc. Washington, vol. 22, 1909, p. 7 
(listed); American Naturalist, vol. 43, 1909, p. 256 (occurs in the Persian 
Gulf, but the genus is not represented in the Red Sea); Crinoids of the Indian 
Ocean, 1912, p. 116 (synonymy, habitat, and depth; excepting the records 
from the Philippine Islands which refer to H. bartschi). 


Range.—Only known from the Persian Gulf. 
Depth.—Littoral. 
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A REVIEW OF THE FISHES OF THE GENUS OSMERUS OF 
THE CALIFORNIA COAST. 


By Mary Fisk, 
Of Stanford University, California. 


In the following paper, three species of the genus Osmerus are dis- 
cussed. All three species formerly have been confused with Osmerus 
thaleichthys. One, Osmerus starksi, is a new species, and another, 
Osmerus attenuatus, has not been recognized since it was described in 
1880,' by Lockington. 

Grateful acknowledgment is made to Prof. E. C. Starks, of Stanford 
University, for his able assistance in the preparation of this paper. 

The drawing of the new species is the work of Mr. W. S. Atkinson. 


Key to the species of Osmerus. 
a'. Pectorals extending to origin of ventrals; ventrals reaching anus thaleichthys 
a’. Pectorals not extending to origin of ventrals; ventrals not reaching anus. 

b'. Body very slender, the depth 64 to 7} in length; distance between origin of 
pectorals and origin of ventrals greater than length of head; pectorals 
extending one-half the distance to origin of ventrals; commissure of mouth 
nearly straight attenuatus 

b?, Body not very slender, the depth 5 to 5¢ in length; distance between origin 
of pectorals and origin of ventrals equal to or less than length of head; 
pectorals extending more than one-half the distance to origin of ventrals, 
commissure of mouth curved 


OSMERUS THALEICHTHYS Ayres 


This species may be known at once by the long pectoral and ventral 
fins. The former reach to or slightly beyond the origin of the ventrals, 
and the latter extend to the anus. As in Osmerus starksi, the com- 
missure of the mouth is curved, in contrast to the almost straight 
jaws of Osmerus attenuatus. The gill rakers are longer, and more 
delicate and slender than in either of the other two species. The 
dentition is weaker than that of Osmerus attenuatus, and there is no 
prominent tooth on the tip of the tongue. 

The head is contained in the total length, without caudal, a little 
more than 4 times. The snout is contained in the head 4 to 4} times. 
The maxillary is contained twice in the head, and reaches four-fifths 
the diameter of the eye to its posterior margin. The lower jaw pro- 
jects slightly. The eye is contained 4 times in the head, and its 
diameter is slightly less than the interorbital width. The interorbital 


1 Proc. U. 8. Nat. Mus., vol. 3, p. 66. 
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space is contained 34 to 34 times in the head. The opercle is faintly 
marked by two series of concentric rings, the upper overlapping and 
obliterating the lower. The gill rakers number 12 or 13+ 30 and the 
longest one is contained 14 times in the eye. 

The depth, in the length without caudal, is 5 to 6 times. The 
depth of the caudal peduncle is contained 34 times in the length of 
the head. The number of scales along median line of back, from 
occipital region to caudal, is from 63 to 67. 

The fin rays number: Pectoral, 11; ventral, 8; dorsal, 10 or 11; 
anal, 18 to 20. The pectoral is contained seven-eighths time in the 
head; the ventrals, 14 times; the dorsal, 14; the anal, 1%; and the 
caudal, 14. All of the fins are longer, comparatively, than in either 
of the other two species. The distance of the dorsal from the tip of 
the snout is one-half the total length without caudal. The distance 
of the insertion of the ventrals from the chin is equal to the distance 
of the dorsal from the tip of the snout. The pectoral extends to or 
slightly beyond the origin of the ventrals. The ventrals reach to or 
slightly beyond the vent. The distance between the posterior 
insertion of the dorsal and the insertion of the adipose dorsal is a 
little less than the length of the head, greater than in Osmerus starksi 
or Osmerus attenuatus. The distance between the origin of the 
pectoral and the origin of the ventrals is equal to the length of the 
head. The anterior origin of the ventrals is two-thirds of the diameter 
of the eye in front of the anterior origin of the dorsal. The tip of the 
dorsal extends not quite to a point opposite the origin of the anal. 
The adipose dorsal is inserted slightly anterior to the posterior origin 
of the anal. 


Here described from 10 specimens obtained in the market in San 
Francisco, California. 


Measurements of Osmerus thaleichthys. 








Total length of body inmm.........../105 | 97 















| 95 94 | 98 97 0 | 8 82 
th of body without caudal in mm.) 86 76 77; & | 7] 8 2 |? | ® 67 
h of body in hundredths of length 
without caudal.................. 16 20 20 20 19 | 20 20 18 19 20 
Depth of — peduncle. . aoe 8 7+ | . - 8| 8 7+ | 7+ 7 7 
ONL. cai nepssseeeereaca 125 | 25 24 25 24 | 24 25 25 25 25 
Longitudinal diameter of _- es | 6.5! 6 4 6 71 6 7 6 ‘4 6 
Interorbital width. . 7 7— 7 te 7 7 TH 7- 7 7 
Length of maxillary. 13 13 12 13 13 | 12 12 13 13 13 
ms of snout to tip of upper jaw. 6 6 6 6 6] 6+] 6 6+ 6 6 
CS Sn sbde aves = | 13 14 4 14— 14} 13 13.5 | 14 14 14 
i Ts cecpncanesys0s ess | 27 26 26 27 26 | 26 26 26 27 26 
Length of ventrals................ -.| 21 | 21 22 19 19 | 20 20 20 20 19 
i. acccpasacebnacne>e -| 18 | 18 18 16 16 | 17 19 18 18 17 
Longest anal ray................... .| 4 | 14 ll 11} 11 12 13 13 12 
Longest caudal ray.................... 121 | 22 22 |Broken.| 20 | 20 2 | 21 20 21 
Distance of dorsal from tip of snout....| 53 51 49 51 50 | 51 52 52 52 54 
Distance of ventral from chin...... 5l 51 51 50 49 | 48 51 51 50 0 
Distance from tip of lower jaw to adi- 
le aathbbsencs as S4 M4 82 82 S4 | &4 82 83 M4 M4 
Distance from origin of pectoral ‘to 
or Psi enevsewes en 24 23 24 23 23 | 22 24 2 22 21 
Number of dorsal rays....... 10 ll 10 10 11} 11 11 il il 10 
Number of anal rays. 20 20 18 18 18 | 20 2 «| «19 20 19 
Scales in longitudinal series above 
St nitnins cehins Sisesshbbn od 63 4 64 65 63 | 67 65 67 66 63 
Gill rakers on first gill arch... .. . - -|134-30| 134-29) 134-28) 134-28 |13-+-29)13-+30)13 +29) 13 +3013 +- 13+30 
i cstiess ecehrenehrtsusarseniks | Fe- | Male.|Male.|Female., Fe- | Fe | Fe | Fe |Male.| Fe- 











male. | | male. male. jmale. male. | male. 
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OSMERUS STARKSI Fisk, new species. 


This species may be distinguished from the other two here dis- 
cussed by the difference in the length of the pectorals. These fins 
reach about three-fourths of the distance from their base to the 
origin of the ventrals, while in Osmerus thaleichthys they extend to 
or overlap the beginning of the ventrals, and in Osmerus attenuatus 
they extend only half the distance between their origin and the 
insertion of the ventrals. The depth is 5 to 5¢ in the total length 
without caudal (slightly less than that of Osmerus thaleichthys, but 
greater than in Osmerus attenuatus). The gill rakers are shorter, 
coarser, and heavier than those of Osmerus thaleichthys, but are 
longer and more slender than those of Osmerus attenuatus. The 
dentition is weaker than that of either of the other species, and there 
are two small teeth on the tip of the tongue, instead of a single large 
one, as in Osmerus attenuatus. 

The head is contained 4 times in the total length without caudal. 
The length of the snout in the head is contained 4 to 44 times. The 


OSMERUS STARESI, NEW SPECIES. 


maxillary is contained twice in the head, and reaches nearly to the 
posterior margin of the eye. The lower jaw is more blunt than in 
Osmerus attenuatus, and projects slightly. The eye is contained a 
little less than 4 times in the head, and its diameter is slightly less 
than the interorbital width. The interorbital space is contained 34 
to 3} times in the head. The opercle is smooth, and slightly marked 
at its edge with weak longitudinal strie. The gill rakers number 
11 to 13+ 26 or 27 and the longest one is contained 1} times in the eye. 

The depth, in the length without caudal, is 5 to 5g. The depth of 
the caudal peduncle is contained 2} to 3 times in the length of the 
head. The scales along median line of back, from occipital region to 
caudal, number 63 to 67. 

The number of fin rays is: Pectoral, 11 or 12; ventral, 8; dorsal, 
10 or 11; anal, 18 to 20. The pectoral is contained 1} to 14 times 
in the head; the ventrals, 14 times; the dorsal, 14 to 14; the anal, 
24; and the caudal, 14. The distance of the dorsal from the tip of 
the snout is more than one-half of the total length without caudal. 
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The distance of the ventrals from the chin is less than the distance 
between the dorsal and the tip of the snout. The pectoral extends 
to a distance equal to the interorbital space, from the origin of the 
ventrals. The ventrals reach to within two-thirds of the diameter 
of the eye from the vent. The distance between the posterior inser- 
tion of the dorsal and the insertion of the adipose dorsal is contained 
1} times in the head. As in Osmerus thaleichthys, the distance 
between the origin of the pectoral and the origin of the ventrals is 
equal to the length of the head. The anterior origin of the ventrals 
is one-half of the diameter of the eye in front of the anterior insertion 
of the dorsal. The tip of the dorsal extends to a point opposite the 
origin of the anal. The adipose dorsal is inserted slightly anterior 
to the posterior end of the anal, as in the other two species. 

Here described from ten specimens found in the market in San 
Francisco. The type (Cat. No. 74834, U.S.N.M.) is deposited in the 
United States National Museum; cotypes are at Stanford University. 


Measurements of Osmerus starksi. 





Total length of body in |121 tat Tail {103 117 


mm. 
Length of body without 
cau 


in mm. 
PGedths oftexgth with-| 

oO with- 
out caudal. 


Longest caudal 
Distance of d 
Sse | ; 50 


| 
Distance ti i 82 
— Lt to 0. odipene 


meen 
pectoral to origin of 
Number of dorsal rays. . ll 
Number of anal rays. . — 








Seales in longitudinal | 72 
series above lateral 
Gill rakers on first gill |11+26|12+ 12-4+-26|13-4-26|12+-26|12-+26)12+-26 13426) 13427) 
.. |Male| Maie. |Male|Male.|Male.| Male. Male. | Male. | 





OSMERUS ATTENUATUS Lockington. 

Osmerus attenuatus is a larger fish than either Osmerus starksi or 
Osmerus thaleichthys, and may be recognized by its comparatively 
slender body, its short pectorals, and the straight commissure of 
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the mouth. The dentition is stronger than in either Osmerus thal- 
eichthys or Osmerus starksi, and on the tip of the tongue there is a 
single curved tooth not found in the other species. 

The head is contained 4 times in the total length without caudal. 
The snout is more pointed than that of Osmerus thaleichthys or 
Osmerus starksi, and lacks the shallow indentation at its end which 
characterizes the other two. It is contained in the head 34 times. 
The maxillary is contained 2 to 2} times in the head, and reaches 
three-fourths of the diameter of the eye to a point opposite its pos- 
terior margin. The lower jaw is sharper and more slender than in 
the other two species, and projects rather strongly. The eye is con- 
tained 4} times in the head, and its diameter is slightly less than the 
interorbital width. The interorbital space is contained 4 times in 
the head. The opercle is somewhat translucent and bears strie 
similar to those in Osmerus starksi. The gill rakers number 11 or 
12+ 22 to 25, and the longest one is contained twice in the eye. 

The depth, in the length without caudal, is 64 to 7}. The depth 
of the caudal peduncle is contained 4 times in the length of the head. 
The number of scales along median line of back from occipital 
region to caudal is 70 to 74. 

The fin rays number: Pectoral, 12; ventral, 8; dorsal, '1 to 12; 
anal, 15 to 16. The pectoral is contained 14 to 14 times in the head; 
the ventrals, 13 times; the dorsal, 14; the anal, 3; and the caudal, 
14. The distance of the dorsal from the tip of the snout is 1} to 14 of 
the total length without caudal—greater than in either Osmerus 
thaleichthys or Osmerus starksi. The distance of the ventral from 
the chin is slightly less than the distance from the dorsal to the 
tip of the snout. The distance between the origin of the pectoral 
and the origin of the ventrals is contained 34 times in the length. 
The pectoral extends to a distance equal to twice the interorbital 
space from the origin of the ventrals. The ventrals reach to within 
1} the diameter of the eye from the vent. The distance between the 
posterior insertion of the dorsal and the anterior insertion of the 
adipose dorsal is contained 14 times in the head—less than in Osmerus 
thaleichthys or Osmerus starksi. The distance between the origin of 
the pectoral and the origin of the ventrals is greater than in the 
other two species, as it equals 1} times the length of the head. The 
anterior origin of the ventrals is one-half the diameter of the eye in 
front of the anterior origin of the dorsal. The tip of the dorsal ex- 
tends to a point one-half of the diameter of the eye in front of the 
origin of the anal. The adipose dorsal is placed slightly anterior to 
the posterior insertion of the anal. 

Here described from 10 specimens taken from San Francisco Bay, 
collected by N. B. Scofield. 
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Measurements of Osmerus attenuatus. 


i 
Total length of body in mm............. 137 : 135 132 133 140 135 131 41 
Length of body without caudal in mm.. 117 116 12 3 U7 ill jt22 
Depth of body in hundredths of length | 

without caudal 

Depth of caudal peduncle 
Length of head 
Longitudinal diameter of eye 
Interorbital width 


l4 15 
"e+ | | 


to 


ow 


co | o 


Length of snout to tip of upper jaw. 

Length of lower jaw 

Length of pectoral 

Length of ventrals 

Longest dorsal ray................ : 

Longest anal ray 

Longest caudal ray 

Distance of dorsal from tip of snout 

Distance of ventralfrom chin... ...... 

Distance of tipof lower jaw to adipose fin . 

Distance from origin of pectoral to origin 
of ventrals | 

Number of dorsal rays | 

Number of anal rays 

th in longitudinal series above lateral Li 


I 


Co Ge Gt Ge nd 8 re 9 Or 


SB oe 


“PSSSOEEEEAS ead 
ELEB er aSGuGoake 


i 
| 


& 


| 30 30 «| «31 
ll ll 12 
16 | 16) 16 16 15 16 


—— 
ors 





4 72 73 70 72 73 
1+ 25124 412214241 2 10-+24 12-+ 25/11 +25)11+24112+24 
| Fe- | Fe Male.| Fe- | Fe- | Fe- | Fe- | Fe- | Fe- 
| male. male. male. male. ane, maile.| male 
| | | 


The measurements of the 10 specimens at hand were compared 
with those of Mr. Lockington, in his original description of Osmerus 
attenuatus. They were found to correspond so closely as to prove 
without question that this species is referable to the species Osmerus 
attenuatus. 


His table of measurements, from the original description, reduced 
to the terms employed in this paper, follows: 


Measurements of Osmerus attenuatus. 


Total length of body, in mm. + 
Length without caudal, in mm 

Depth of body, in hundredths of ange without caudal 
Depth of may peduncle 

Length of h 


Diameter ao ye 

ae width. ; =. 
of snout to tip oO upper jaw... 

Length of lower jaw............ 

Length of pectoral 

Length of ventrals.............. ‘ 

Longest dorsal ray 

Dorsal from tip of snout... . 

Ventral from chin ; 

Tip of lower jaw to adipose fin . . 


Sb 
GQaaqugac 


as pet bet 
we oonae 
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-~30 
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Seek 
Or Oe Or CO i a 
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A comparative table of average measurements, compiled from 10 
specimens from each species: 


_ eneanie Osmerus | Osmerus Osmerus 
Measurements. thaleichthys.| starksi. attenuatus. 


117. 
25 
6 
12.5 
15 
15. 
15. 


13. 


Length in mm............. 
Head in hundredths of length. 


Longest anal ray.... 
Longest caudal ray . 
Dorsal, from snout 
Ventral, from chin.. 
Number of dorsal rays 
Number of anal rays... 
Interorbital width... 
Length of snout 
Lower jaw to adipose fin... 

of lower jaw ...... 
Depth of caudal uncle... 
Origin of pectoral to origin of ventrals.. 
Number of scales ; 
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A REVIEW OF THE PHILIPPINE LAND MAMMALS IN THE 
UNITED STATES NATIONAL MUSEUM. 


By N. Hou.ister, 
Assistant Curator, Division of Mammals, United States National Museum. 


INTRODUCTION. 


The Philippine mammals in the United States National Museum 
number 1,454 specimens. This is probably by far the largest collec- 
tion from the archipelago in any museum. Several papers dealing 
more or less fully with certain groups or describing new species in the 
collection have been published from time to time, but no account 
of the collection as a whole has ever been printed. Since many 
unpublished island records of great interest to workers in Philippine 
mammalogy will be made available by the presentation of a com- 
plete list of this splendid collection, the following catalogue has been 
prepared. 

More than two-thirds of the specimens from the islands have been 
contributed by Dr. Edgar A. Mearns alone, and many others have 
reached the museum from various collectors solely through his efforts. 
A small collection of specimens, many of special interest, sent for 
determination by the Philippine Bureau of Science, is listed in the 
present report. Material from this source, mostly collected by 
Richard C. McGregor and A. Celestino, is credited throughout the 
list by the initials ‘‘P. B.S.” 

Following is a list of the collectors and a summary of the specimens 
examined and listed in the preparation of this report: 


I MN iiss 5 saan waned neanse ee twa idee esedel saWaewoe tetas 1,012 
NNN sah 5 Sais ica ited nen enh dase be Soph dae huhn cs 98 
lt Bs cin eile a ene ashe nein aesk aeunbe 87 
hic Ai ain intend nabs «semanas ne OuMas Mees aoeenes’ 7 
a ah an ela hs daa eae ieee msaeteheowr es 35 
ei hate Sie eis Vaid cecal elas aaah deabhad at 28 
ess oie hc aban he bp ounandekreheed ses akehndngen ties 26 
eae Dae aS ape r ape edi ee le SS Ap RM Pa peat afi. 23 
ee ee a eee aa 20 
in car eat kena 4h ce yaeeaanade nana rndiy sated anal 10 


ne So fa ee ee le ea ae 10 
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Dr. J. C. Le Hardy 

Government Board, Pan-American Exposition 

Dr. C. L. Forbush 

eee tec l. to sGsacencepeesscos 
EEE ee ae 
Col. E. B. Babbitt and Capt. F. R. McCoy......... 
Robert A. Schroder 

NN Se a ee ee 
W. L. Merritt 


Capt. Luther S. Kelly 

Capt. G. F. Chase 

ee SS ee 
Dr. E. H. Porter 

TERM wssrins sss 

British Museum 

Dr. J. R. Harris 

E. L. Moseley 

Collector unknown 
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Total number specimens 


LIST OF PUBLISHED PAPERS BASED WHOLLY OR IN PART ON THE 
PHILIPPINE MAMMALS IN THE UNITED STATES NATIONAL 
MUSEUM. 


ANDERSEN, Knup. On the Bats of the Rhinolophus arcuatus Group, with Descrip- 
tions of Five new Forms. Ann. and Mag. Nat. Hist., ser. 7, vol. 16, pp. 281-288, 
September, 1905. 

Deseribes Rhinolophus inops from the Mearns collection (p. 284). 

On the Bats of the Rhinolophus macrotis Group, with Descriptions of Two 
new Forms. Ann. and Mag. Nat. Hist., ser. 7, vol. 16, pp. 289-292, September, 
1905. 

Describes Rhinolophus hirsutus, type in the U. S. National Museum. 

———. On Some Bats of the Genus Rhinolophus, with Remarks on their Mutual 
Affinities, and Descriptions of Twenty-six new Forms. Proc. Zool. Soc. London, 
1905, vol. 2, pp. 75-145, pls. 3,4. October 17, 1905. 

Much of the material from the Philippine Islands representing this genus was examined by the author, 
and one new species, Rhinolophus virgo, was described from the U. 8. National Museum collections 
(pp. 88-89). 

—. On Hipposiderus diadema and its closest Allies. Ann. and Mag. Nat. Hist., 
ser. 7, vol. 16, pp. 497-507, November, 1905. 

——. A List of the Species and Subspecies of the Genus Rhinolophus, with some 
Notes on their Geographical Distribution. Ann. and Mag. Nat. Hist., ser. 7, vol. 16, 
pp. 648-662, December, 1905. 

———. Catalogue of the Chiroptera in the Collection of the British Museum. Second 
Edition. Vol. 1: Megachiroptera, pp. i-ci; 1-854. 1912 

Exuiot, Danret Grraup. A Review of the Primates. Monograph No. 1, Amer. Mus, 
Nat. Hist., 1913, vol. 1, pp. i-cxxvii; 1-317; i-xxxviii; numerous plates. 

U. 8. National Museum specimens of Tarsius from the Philippines described by the author. 


. 
Vol. 2, pp. i-xviii; 1-382; i-xxvi, numerous plates. 
5 


U. 8. National Museum specimens of Pithecus from the Philippines described by the author. 





wo. 2028, PHILIPPINE LAND MAMMALS—HOLLISTER. 301 


Houuster, N. Two New Species of Epimys from Luzon. Proc. Biol. Soc. Washing- 
ton, vol. 24, pp. 89-90, May 15, 1911. 
Describes Epimys calcis and £. querceti from Luzon. 
——. A List of the Mammals of the Philippine Islands, exclusive of the Cetacea. 
Philippine Journ. Sci., sec. D, vol. 7, No. 1, pp. 1-64, February, 1912. 


——. Two New Philippine Fruit Bats. Proc. Biol. Soc. Washington, vol. 26, pp. 
111-112, May 3, 1913. 
Original descriptions of Pteropus balutus and P. mearnsi. 
Lyon, Marcus Warp, Jr. Remarks on the Insectivores of the Genus Gymnura. 
Proc. U. 8S. Nat. Mus., vol. 36, pp. 449-456, pls. 34-37, May 27, 1909. 
Figures the skull, dentition, and alcoholic specimen—the type—of Podogymnura truei (pls. 36, 36, 37). 
——_—_———— Treeshrews: An Account of the Mammalian Family Tupaiidae. Proc. 
U.S. Nat. Mus., vol. 45, pp. 1-187, pls. 1-5. 1913. 
Mearns, Epcar A. Descriptions of New Genera and Species of Mammals from the 
Philippine Islands. Proc. U.S. Nat. Mus., vol. 28, pp. 425-460. 1905. 

Describes six new genera and twenty-five new species; the genus Cynomolgus (= Pithecus) is treated 
monographically. The new genera and species from the Philippine collection are: Cynomolgus minda- 
nensis, C. m. apoensis, C. suluensis, C. cagayanus, Pteropus lanensis, P. cagayanus, Urogale, U. cylin- 
drura, Podogymnura, P. truei, Mus tagulayensis, M. albigularis, M. magnirostris, M. mindanensis, 
M. zamboange, M. kelleri, M. todayensis, M. vulcani, M. v. apicis, M. pantarensis, M. commissarius, 


Bullimus, B. bagobus, Limnomys, L. sibuanus, Tarsomys, T. apoensis, A pomys, A. hylocetes, A. petreus 
and A. insignis. 


Miiter, Gerrit S.,Jr. A Second Specimen of Odontonycteris meyeri Jentink. Proc. 
Biol. Soc. Washington, vol. 18, p. 253, December 9, 1905. 

The Families and Genera of Bate. Bull. 57, U. S. National Museum, pp. 
i-xvii, 1-282, pls. 1-14. 1907. 

———. Descriptions of Two New Genera and Sixteen New Species of Mammals 
from the Philippine Islands. Proc. U.S. Nat. Mus., vol. 38, pp. 391-404, pls. 18-20. 
August 19, 1910. 

Describes the following genera and species from the National Museum collection: Crocidura hal- 
conus, C. beatus, C. mindorus, C. grandis, Pteropus pumilus, Chilophyila, C. hirsuta, Taphozous pluto, 
Epimys gala, Tryphomys, T.adustus, Batomys dentatus, Apomys bardus, A. major, and A. musculus. 
Several new species in the collection of the Philippine Bureau of Science are also named. 

——. Note on the Mus commissarius of Mearns. Proc. Biol. Soc. Washington, 
vol. 24, p. 38, February 24, 1911. 

——_—. The Cranial and Dental Characters of Chilophylla. Proc. Biol. Soc. Wash- 
ington, vol. 25, p. 117, June 29, 1912. 

—_—. A New Pteropine Bat from Luzon. Proc. Biol. Soc. Washington, vol. 26, 
pp. 73-74, March 22, 1913. 

Original! description of Eonycteris robusta, from Montalban, Luzon. 


The following 18 new species are described in the present paper: 


Pachyura occultidens. See page 303. Epimys vigoratus. See page 321. 
Taphonycteris capito. See page 308. Epimys basilanus. See page 322. 
Miniopterus paululus. See page 311. Epimys ornatulus. See page 322. 
Chaerephon luzonus. See page 312. Epimys benguetensis. See page 323. 
Nannosciurus surrutilus. See page 313. Limnomys mearnsi. See page 324. 
Epimys coloratus. See page 317. Limnomys picinus. See page 325. 
Epimys robiginosus. See page 318. Apomys microdon. See page 327. 
Epimys mayonicus. See page 319. Pithecus mindorus. See page 328. 
Epimys leucophxatus. See page 320. Rusa nigellus. See page 332, 
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Family ERINACEID. 
PODOGYMNURA TRUEI Mearns. 


Specimen.—One, the type, from Mindanao: Mount Apo (Mearns). 
Family SORICID. 


PACHYURA LUZONIENSIS (Peters). 


Specimens.—One hundred and seventy-five, from the following 
localities: 

Luzon: Malabon, 9 (Carpenter); Manila, 164 (Mearns, P. B. S., 
Fox, Lewis); Porto Real, 1 (Lewis); San Fernando de Union, 1 (Lewis). 

There is an immense and most puzzling variation in size in the 
large series of specimens from the vicinity of Manila Bay, but after 
long study I am forced to believe that it is genuine individual variation 
within a single species. Measurements, average and extreme, of the 
hind foot, without claws, of 125 specimens from Manila is 18.8 (15-21.7) 
mm. This almost unparalleled variation may be due to an admixture 
of races from the shipping in the harbor, as Pachyura is a well-known 
rival of the house rat and house mouse about buildings, and has been 
captured on vessels. Series of specimens from remote parts of Luzon 
are much needed for comparison with the Manila specimens. 

In the following table of cranial and dental measurements, only 
fully adult skulls, with basal suture obliterated, or at least tightly 
closed, are used. Even in the oldest specimens the teeth show com- 
paratively little wear. 




















Measurements of selected adult skulls of Pachyura luzoniensis from Manila. 









| | | | 




















\Mandib 
Condylo-| Zygo- | : Inter- Maxillary) ~ 
Number.| Sex. | basal | matic | Mastoid | orbital | Puts | Mandible. tooth row IF tooth 
| length. | breadth. | *| breadth. gth. (entire). ( row 
{ entire). 
mm. mm. | mm. mm. mm. | mm. mm. mm. 
eae 36 9.7 | 12.5 5.8 13 17.1 13.4 11.8 
seiace 31.8 9.6 13.2 5.6 13.5 | 17 13.7 12.4 
31.7 9.8 13.7 5.9 14.7 | 17.4 13.6 12 
30.9 | 10. 2 | 13.2 5.9 13.5 | 17 13.4 12.1 
31.4 9.9 13.8 5.8 13 16.8 13.2 12 
39.6 | 9.4 12.2 5.7 13 | 16 13.2 12 
28.7 8.8 | 12 5.3 12.2 15.6 12.4 11.5 
28.5 | 9.1 11.9 5.3 12.4 | 16.1 12.5 11.5 
28.8 8.7 11.9 5.7 12.1 14.8 12.6 11.6 
29.1 | 9.4 12.3 5.6 12.9 | 15.6 12.8 11.9 
32.6 10.1 14.5 5.9 13.5 17.1 13.5 12.4 
29.4 9.7 12.4 5.7 13.1 16.3 12.9 11.6 
32.7 9.9 13.9 6.1 14 17.9 13.5 12.5 
30.7 9.5 13.2 5.7 13 16.5 13.1 12 
26.6 8.4 11.3 5.2 11.7 | 14.1 11.7 10.7 
27 8.4 11.3 5.2 11.6 | 14.6 12 11.1 
25.7 8.4 ll 5 11.6 | 14.5 11.6 10.8 
26.9 8.8 11.9 5.4 11.9 | 14.2 12 1.1 
26.8 8.7 11.7 5.2 11.6 | 15 12 11.2 
' 


| 
j 
} 
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PACHYURA OCCULTIDENS, new species. 


Type.—From Ilo-ilo, Panay. Young adult male in alcohol, skull 
removed, Cat. No. 175761, U.S.N.M. Collected in August, 1912, by 
Dr. Carroll Fox. 

Diagnosis.—Size large; in general much like larger specimens of 
Pachyura luzoniensis, but skull relatively wider interorbitally, and 
second unicuspid tooth very large, almost equal to third. 

Color of specimens in alcohol indistinguishable from that of the 
Luzon species. 

Skull and teeth.—Skull very much like that of P. luzoniensis, but 
heavier interorbitally. Teeth large, crowded, the rows shortened. 
First three unicuspids large, the second only slightly smaller than 
third; fourth unicuspid greatly reduced, lying entirely posterior to 
line between anterior tips of large premolars, and not visible from 
outer side; the large premolar, from this view, in contact with third 
unicuspid. 

Measurements of type (from alcoholic specimen).—Head and body, 
115 mm.; tail vertebra, 70; hind foot, without claws, 19. Skull of 
type: Condylobasal length, 30.7; mastoid breadth, 13.6; least inter- 
orbital breadth, 5.7; upper tooth row, entire, 13.6; mandible, 17.0; 
lower tooth row, entire, 12.2. 

Specimens.—Four, from the following localities: 

Panay: [lo-ilo, 2 (Fox). 

Negros: 1 (Steere). 

Mindanao: 1 (Steere). 

The shrew originally described as Crocidura edwardsiana ' is placed 
in the genus Pachyura in the Supplement to Trouessart’s Catalogue, 
and I followed this disposition of the species in my recent list of 
Philippine mammal names.’ I am lately informed by Doctor Troues- 
sart that the type of the Sulu species is an undoubted Crocidura. 









CROCIDURA GRAYI Dobson. 


Specimens.—Five, from Luzon: Haights-in-the-oaks, Benguet 


(Mearns). 
CROCIDURA HALCONUS Miller. 















Specimens.—Seven, from the following localities: Mindoro: Bula- 
lacao, 1 (Mearns); Mount Halcon, 6, including the type (Mearns). 


CROCIDURA BEATUS Miller. 


Specimen.—One, the type, from Mindanao: Mount Bliss (Mearns). 
This species and (C. haleconus are members of the grayi group. 


CROCIDURA MINDORUS Miller. 


Specimens.—Two, the type and paratype, from Mindoro: Mount 
Haleon (Mearns). 


' Trouessart, Le Naturaliste, No. 42, p. 330, 1880. 
2 Philippine Journ. Sci., sec. D, vol. 7, No. 1, February, 19}2, 
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CROCIDURA GRANDIS Miller. 


Specimen.—One, the type, from Mindanao: Grand Malindang 
Mountain (Mearns). 





Family TUPAIID. 


TUPAIA PALAWANENSIS Thomas. 





Specimen.—One, from Palawan: Puerte Princesa (P. B. S.). 
P , 


TUPAIA MOLLENDORFFI Matschie. 

















Specimens.—Two, from Culion (P. B. S.). 


TUPAIA CUYONIS Miller. 





Specimens.—Nine, including the type, from Cuyo (P. B. S.). 


UROGALE EVERETTI (Thomas). 





1892. Twpaia everetti Thomas, Ann. and Mag. Nat. Hist., ser. 6, vol. 9, p. 250, 
March. 

1905. Urogale cylindrura Mearns, Proc. U. 8. Nat. Mus., vol. 28, p. 435. 

1912. Urogale cylindrura and Urogale everetti HouuisteR, Philippine Journ. Sci., 
vol. 7, sec. D, No. 1, p. 7, February. 

1913. Urogale everetti Lyon, Proc. U. 8. Nat. Mus., vol. 45, p. 157. 


Specimens.—Three, from the following localities: Mindanao: Mount 
Apo, 2 (Mearns); Mount Bliss, 1 (Mearns). 


Family GALEOPTERID. 


CYNOCEPHALUS VOLANS (Linneus). 





Specimens.—Twenty-three, from localities as follows: 

Bohol: “ Bohol,” 4 (Furbush); Sevilla, 4 (P. B. S.). 

Mindanao: Catagan, 1 (Mearns); Lligan, 1 (Grubbs); ‘“‘ Mindanao,” 
2 (Steere); Pantar, 1 (Mearns). 

Basilan: Basilan, 2 (P. B. S., Schroder); Isabela, 8 (Mearns). 

Skins and skulls from the various islands seem to be indistinguish- 
able. All of the skins of males are dark brown, and all of females 
are gray. 






Measurements of skulls of Cynocephalus volans from Isabela, Basilan. 








| 
| | Breadth 














Man-| 
} ; Max- - 
| . brain- : Men. 
} Createst | illary | 
2 Condy- Zy £0- | breadth Inter- | Postor- case | Man-| tooth | lar | aie 
No. Sex. |lobasal| matic | “ofros. | orbital | bital | above |Ginie) row | t0oth) ations 
length. | breadth. breadth. breadth. roots of | | row | , 
trum. (en- | (en- 
| | | tire). | 
| + 7, tt “| TT | j ee ee 
mm. mm. mm, mm. mm. 
144658 | Male... 65.7 43.5 18.4 | 15.1 35.8 | Old. 
144659 |...do....| 65.5 | 43.6 17 15.7 | 1 | 36.8 | Adult 
144660 |...do....) 68.3 | 41.6 15.5 | 17.3 4127 | Youre 
144662 |...do.... 61.1 42.1 17.1 17.7 a .7 do 
144655 | Female. 70.2 | 46.8 19.5 | 15.7 .8 | 38.5 Adult 
144656 |...do.... 67 43.1 19.4 16.7 -7 | 37.8) Do 
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Family PTEROPIDZ. 


EONYCTERIS ROBUSTA Miller. 


1913. Eonycteris robusta MittER, Proc. Biol. Soc. Washington, vol. 31, p. 73, 
March 22. 


Specimen.—One, the type, from Luzon: Montalban (Bartsch). 


ROUSETTUS AMPLEXICAUDATUS (Geoffrey). 
Specimens.—Nine, from the following localities: 
Luzon: Montalban, 5 (Bartsch). 

Lubang: | (P. B.S.). 

Negros: 3 (Steere). 


PTEROPUS HYPOMELANUS CAGAYANUS Mearns. 
1905. Pteropus cagayanus Mrearns, Proc. U. S. Nat. Mus., vol. 28, p. 433. 
1912. Pteropus cagayanus and Pteropus hypomelanus hypomelanus Hou.utster, 
Philippine Journ. Sci., vol. 7, sec. D, No. 1, p. 9, February. 
1912. Pteropus hypomelanus cagayanus ANDERSEN, Cat. Chiroptera Brit. Mus., 
vol. 1, p. 121. 
Specimens.—Twenty-one, from the following localities: 
Luzon: San Miguel, locos Norte, 7 (Mearns). 
Cuyo: 3 (Mearns). 
Panay: Concepcion, 7 (Steere); ‘‘Panay,’’ 1 (Steere). 
Cagayan Sulu: 3, including the type (Mearns). 
PTEROPUS MEARNSI Hollister. 
1918. Pteropus mearnsi HouusterR, Proc. Biol. Soc. Washington, vol. 26, p. 
112, May 3. 
Specimens.—Six, from localities as follows: 
Mindanao: Zamboanga, 2 (Mearns). 
Basilan: Isabela, 4, including the type (Mearns). 


PTEROPUS SPECIOSUS Andersen. 
Specimens.—Eight, from the following localities: 
Mindanao: Zamboanga, 1 (Mearns). 

Malanipa: 7 (Mearns). 
PTEROPUS BALUTUS Hollister. 


1913. Pteropus balutus HouustErR, Proc. Biol. Soc. Washington, vol. 26, p. 111, 
May 3. 


Specimen.—One, the type, from Balut, Serangani Group (Mearns). 


PTEROPUS PUMILUS Miller. 

Specimens.—Two, the type and paratype, from the following 
locality: Palmas: 2 (Mearns). 

PTEROPUS VAMPYRUS LANENSIS Mearns. 

Specimens.—Thirty-three, from localities as follows: 

Luzon: Batac, Ilocos Norte Province, 13 (Mearns); San Fernando 
de Union, 1 (Lewis). 

95278°—Proc.N.M.vol.46—13——20 
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Panay: Concepcion, | (Steere). 

Leyte: 1 (Steere). 

Palawan: 1 (U.S. Fish Comm.). 

Mindanao: Mercedes, 7 (Mearns); Panguil Bay, Tangob, 1 (Mearns) ; 
Pantar, 1, the type (Mearns) ; Zamboanga, 3 (Mearns, Harris). 

Cabo: 4 (Mearns).' 


ACERODON JUBATUS JUBATUS (Eschscholtz). 


Specimens.—Fifteen, from localties as follows: 
Luzon: Pasaeva, 1 (McCormick). 

Mindoro: Bulacao, 3 (Mearns). 

Leyte: 11 (Steere). 


ACERODON JUBATUS MINDANENSIS Andersen. 
Specimens.—Fifty-six, from the foliowing localities: 
Mindanao: Zamboanga, 2 (Mearns). 
Banga: Port Banga, 14 (Mearns). 
Cabo: 40 (Mearns). 

ACERODON LUCIFER (Ellict). 


Specimen.—One topotype, from Panay: Concepcion (Steere). 


MACROGLOSSUS LAGOCHILUS LAGOCHILUS Matschie. 


1899. Macroglossus lagochilus Matscni£, Megachiroptera des Berliner Mus., p. 97 
1912. Macroglossus lagochilus and Odontonycteris meyeri Houuister, Philippine 
Journ. Sci., vol. 7, sec. D, p. 11, February. 


1912. Macroglossus lagochilus lagochilus ANDERSEN, Cat. Chiroptera Brit. Mus., 
vol. 1, p. 165. 


Specimens.—Two, as follows: 

Cagayan Sulu: 1 (Mearns). 

Philippine Islands: 1 (Exch. Brit. Mus.). 

The bat described by Dr. Jentink as Odontonycteris meyeri, and 
later recorded from Cagayan Sulu by Miller, proves to be identical 
with Macroglossus lagochilus. ? 


Family EMBALLONURIDZE. 


EMBALLONURA ALECTO (Eydourx and Gervais). 


1839. Vespertilio ( Nycticeus) alecto Eypoux and Gervais, Voy. autour du Monde, 
vol. 5, pt. 2, p. 7. (Manila, Luzon.) 

1862. Emballonura discolor Peters, Monatsb. Kénigl. Preuss. Akad. (1861), 
p. 711. (Paracali, Luzon.) 

1912. Emballonura monticola Houuster, Philippine Journ. Sci., vol. 7, sec. D, 
p. 12, February. (Not of Temminck, 1838.) 


Specimens.—Ten, from the following locality: Guimaras: 10 
(Steere). 
1 Cabo Island, in Igat Bay, South Mindanao. 
* See Andersen, Cat. Chirop. Brit. Mus., vol. 1, p. 754, 1912, The genus and species were based on an 
abnormal specimen. 
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The Guimarfs specimens differ from Bornean examples of FE. monti- 
cola in the smaller size of the skulls. The earliest name for the form 
represented is alecto Eydoux and Gervais. The Guimaras bats agree 
very well with the original description of alecto, and the measurements 
are much the same. The only discrepancy is that Eydoux and 
Gervais placed their alecto in a subgeneric group (Nycticeus), one of 
their characters for which is the presence of only two upper incisors. 
Dobson places alecto in the synonymy of EF. monticola, without com- 
ment, and the name doubtless refers to the Philippine species we have 
been calling 2. monticola. The measurements given by Dobson for 
monticola, and apparently taken from his Luzon specimen, do not agree 
with the measurements given by Eydoux and Gervais nor with the 
measurements given by Peters, and refer to a much smaller bat. The 
Emballonura discolor of Peters is a synonym of E. alecto, as here 
understood. The lengths of forearms in the ten Guimaras specimens 
are 46.2 mm, 44.2, 45, 45.5, 45.9, 45, 47, 45.7, 42, 44. 
TAPHOZOUS PHILIPPINENSIS Waterhouse. 


Specimens.—Thirty, from the following localities: Luzon: Malabon, 
22 (Mearns); Montalban, 8 (Bartsch). 


External measurements of alcoholic specimens of Taphozous philippinensis from Luzon. 


Second 





| ~~ . - | Tragus Foot Free 
Locality. |Number.| Sex.  Forearm.| a. aa ann gy fromear| with | portion 
| pal. ’ , notch. claws. of tail. 
| 
mm. mm. mm. mm. mm. mm. mm. 
Malabon.. 144851 Male . 62.4 50.3 15.2 21.7 7.5 11.5 
Do.... 144853 |...do..... 62.3 51.4 15.5 21.5 7.5 11.5 14.2 
theses 144854 |...do.....| 63.9 54.5 16 2 6.5 | 10. 2 | 16.5 
Do.....| 144856 |...do..... 62.3 52.2 17.2 20 6.7 11.5 17 
Do.....| 144868 |...do..... 63.3 51.4 14.5 21 8 12 17 
Do...... 144859 |.. .do. 62.9 52.1 15 22 6.5 il 12.6 
Do.....| 144861 |...do. 64.4 53 13.5 20. 2 | 7 11.5 15 
Do....., 144863 |...do. 62.4 51.5 15.1 21.1 | 7.4 11 14.2 
Do...... 144864 |...do..... 61.7 51.5 16 21.2 6.8 ll 14.2 
Do.....| 144865 |...do..... 62.3 52 14.3 21.2 7.9 10.7 12.5 
Do.....| 144866 |...do..... 63.9 54 16 22.4 7.4] 12.4 | 14.5 
Do.....| 144867 |...do.....! 65.3 | 53 12.2 22.9 | 7.6 i2 | 15.4 
Montalban) ! 175841 |...do..... 58.7 | 48.8 15.2 20 6 11.4 
Malabon..| 144852 | Female .| 60. 4 | 50 16.1 21.4 | 7.4 10.5 15 
Do.....| 144855 |...do.....) 64.4 52.5 15.5 20 6 il 14 
Do.....| 144857 |...do | 59.3 | 50 16 21 7 11.2 15.5 
Do.....| 144860 |...do.....| 65.6 | 53.5 15.4 20 6.7 1.5 16 
Do 144862 |...do..... 64.9 | 54 16 22 7 12 15 
Do -| 144868 do 64.3 | 51.7 15.2 22 7.5 | 11.6 12 
Montalban} 175836 |.. .do 63. 2 | 51 17 20. 6 7.2 | 10.1 
Do.....| 175837 |...do 63.4 | 54 14.8 22 7.2 il 15.2 
Do | 1175838 |...do 58.7 | 46.5 14.5 21.8 | 6.4 10.8 17.5 
Do.....| 175839 |.. .do. 61.7) 50.5 17 21.5 | 5.7 12 14.9 
Do.....| 1175840 |.. .do 57.9| 46 15.3 19.5 | 6 10.9 14.2 
Do | 175842 |...do..... 63. 1 51.5 14.5 21 7 11.4 15 
Do -| 1175843 |...do..... 59.8 | 48 14.6 | 18.8 6.9 10.9 15.5 
{ 
1 Young. 


TAPHONYCTERIS PLUTO (Miller). 
1910. Taphozous pluto Mier, Proc. U.S. Nat. Mus., vol. 38, p. 396, August 19. 


Specimen.—One, the type, from Mindanao: Mercedes (Mearns). 
The specimens on which the Luzon record, from Miller, in the 
“List of Mammals of the Philippine Islands,” ' 1912, was based, 





1 Philippine Journ. Sci., vol. 7, sec. D, p. 12, February, 1912. 
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came from Pandan, Catanduanes Island, and represent another 
species, described below. 


TAPHONYCTERIS CAPITO, new species. 


Type.—From Pandan, Catanduanes Island. Adult female, skin 
and skull, U. S. National Museum, No. 155149. Collected in 1909 
by D. B. Mackie. 

Diagnosis.—Like Taphonycteris pluto, from Mindanao, but slightly 
smaller, with shorter pollex, uniformly shorter metacarpals, and 
smaller claws. Skull larger, especially broader; teeth actually 
smaller. - 

Color.—Upperparts rich brownish-black, sparingly spotted with 
white on head, back, and rump. Underparts sepia, marbled with 
whitish. Wings and interfemoral membrane, in dry skin, intense 
black. An immature topotype is almost pure black above, with no 
white markings. 

Skull and teeth.—The skull, compared with skull of T. pluto, is 
larger, especially broader; rostral portion much more massive, with 
greater interorbital breadth. Teeth actually smaller than in pluto. 

Measurements of type.—Forearm, 73 mm.; third finger, 119; third 
finger metacarpal, 71.5; fourth finger metacarpal, 51.1; fifth finger, 
67; fifth finger metacarpal, 36. Skull: Condylobasal length, 21.6; 
zygomatic breadth, 16.1; mastoid breadth, 13.9; breadth of brain- 
case, 11.0; postorbital constriction, 5.1; interorbital constriction, 8.7; 
maxillary tooth row, 10.2; mandible, 18.7; mandibular tooth row, 11.9. 

Specimens.—Two, from Catanduanes: Pandan (Mackie). 

In addition to the external characters assigned to the subgenus 
Taphonycteris by Dobson, are peculiarities of the skull and teeth 
which make it seem of generic value. Chief among these are the 
total lack of emargination on the inner side of the audital bulle, and 
the large proportional size of the small upper premolar. 


MEGADERMA SPASMA SPASMA (Linneus). 


Specimens.—Three, from localities as follows: 
Mindanao: Catagan, 1 (Mearns); Iligan, 1 (Grubbs). 
Philippine Islands: 1 (P. B. S.). 


Family RHINOLOPHIDZ..' 
RHINOLOPHUS VIRGO Andersen. 
Specimens.—Three, including the type, from Luzon: Pasacao, South 
Camarines Province (McCormick). 
RHINOLOPHUS HIRSUTUS Andersen. 
Specimen. —One, the type: Guimaras Steere). 


j With the exception of the P hilippine Bureau of Science material, specimens from each lot listed under 
the various species of this genus have been determined at the British Museum by Dr. Knud Andersen. 
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RHINOLOPHUS ARCUATUS ARCUATUS Peters. 
Specimens.—Fifty-seven, from localities as follows: 
Luzon: Irisan, Benguet, 17 (P. B. S.); Montalban, 35 (Bartsch); 

Pasacao, South Camarines, 4 (McCormick). 

Mindanao: Mount Halcon, 1 (Mearns). 
RHINOLOPHUS ARCUATUS EXIGUUS Andersen. 
Specimens.—Five, from Guimaras (Steere). 
RHINOLOPHUS SUBRUFUS Andersen. 
Specimens.—Three, from the following localities: 
Luzon: Lrisan, Benguet, 2 (P. B. S.). 
Mindanao: Mount Apo, 1 (Mearns). 


RHINOLOPHUS INOPS Andersen. 


Specimen.—One, the type, from Mindanao: Mount Apo (Mearns). 


Family HIPPOSIDERID. ! 


HIPPOSIDEROS ANTRICOLA (Peters). 
Specimens.—Two, from localities as follows: 
Luzon: Pasacao, South Camarines, 1 (McCormick). 
Mindanao: Cottabato, Rio Grande, 1 (Mearns). 
HIPPOSIDEROS DIADEMA GRISEUS (Meyen). 


Specimens.—N ineteen, from the following localities: 

Luzon: Malolos Bulacan, 3 (Lewis); Montalban, 3 (Bartsch). 

Catanduanes: Baras, 2 (Mackie); Pandan, | (Mackie). 

Guimaras: 8 (Steere; Moseley). 

Mindanao: Mount Apo, 1 (Mearns); Zamboanga, | (Mearns). 

HIPPOSIDEROS PYGMAUS (Waterhouse). 

Specimens.—Fourteen, from localities as follows: Luzon, Mont- 

alban, 3 (Bartsch); Pasacao, South Camarines, 11 (McCormick). 
CHILOPHYLLA HIRSUTA Miller. 


Specimen.—One, the type, from Mindoro: Alag River (Mearns). 


Family VESPERTILIONID., 
MYOTIS RUFOPICTUS (Waterhouse). 
1845. Vespertilio rufo-pictus WATERHOUSE, Proc. Zool. Soc. London, p.3. (Phil- 
ippine Islands.) 
1912. Myotis formosus Houuister, Philippine Journ. Sci., vol. 7, sec. D., p. 16, 
February. (Not Vespertilio formosa Hopeson. ) 
Specimen.—One, from Luzon: Malolus Bulacan (Lewis). 
This specimen agrees in all details, except the number of premolars, 
with Tomes’ account of the type-specimen of Vespertilio rufopictus 
Waterhouse,’? which seems to require recognition as a distinct species. 


1 Specimens from each lot listed have been determined at the British Museum by Dr. Knud Andersen. 
? Tomes, Proc. Zool. Soc. London, 1858, p. 85. 
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In our specimen the second upper premolar is wanting on one side, 
and on the other side is minute and not visible from without. The 
first and third lower premolars of each side are in close contact; the 
second premolars are crowded entirely out of the rows, and are not 
visible from outer sides. This probably accounts for Tomes’ descrip- 
tion of the dentition of the species as pm 2-2, a most natural mistake 
if the skull was not removed and thoroughly cleaned. 


MYOTIS MACROTARSUS (Waterhouse). 


Specimens.—Three, from localities as follows: Mindanao: Lligan, 
2 (Grubbs); Zamboanga, 1 (Mearns). 


PIPISTRELLUS IMBRICATUS (Horsfield). 


Specimens.—Seven, from Luzon: Manila (Steere). 


GLISCHROPUS TYLOPUS (Dobson). 
1875. Vesperugo (Glischropus) tylopus Dosson, Proc. Zool. Soc. London, p. 473. 
1907. Glischropus tylopus MiuueR, Bull. 57 U. S. Nat. Mus., p. 205, June 29. 

Specimen.—One, from Palawan (Steere). 

The single specimen is slightly smaller than any individual in a series 
from Borneo, the specimens of which differ greatly among themselves, 
however, in size. The species was heretofore known from the Phil- 
ippines only by the questionable record of Casto de Elera.' 


NYCTALUS STENOPTERUS (Dobson). 
1875. Vesperugo stenopterus Dosson, Proc. Zool. Soc. London, 1875, p. 470. 
(Sarawak, Borneo.) 
Specimen.—One, from Mindanao: Zamboanga (Mearns). 


This species has not previously been recorded from the Philippine 
Islands. 


TYLONYCTERIS PACHYPUS (Temminck). 
1841. Vespertilio pachypus TeEMMINCK, Monog. de Mamm., vol. 2, p. 217. 
1872. T[{ylonycteris] meyeri PeTeRs, Monatsb. Kénig]. Preuss. Akad. Wiss., p. 705. 
(Southern Luzon.) 
Specimens.—Three, from the following localities: 
Luzon: Montalban, 2 (Bartsch). 
Palawan: 1 (Steere). 


SCOTOPHILUS TEMMINCKII (Horsfield). 

Specimens.—Sixty-eight, from localities as follows: 

Luzon: Dingras, Ilocos Norte, 3 (Mearns); Manila, 1 (Mearns); 
San Fernando de Union, 16 (Lewis). 

Catanduanes: Pandan, 3 (Mackie). 

Ticao: 2 (P. B.S.). 

Sibuyan: 1 (P. B.S.). 

Panay: Guimaras, 1 (Steere). 


1 Catélogo Sistematico de Toda la Fauna de Filipinas, vol. 1, p. 12, Manila, 1895. 
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Negros: 8 (Steere). 

Mindanao: I[ligan, 31 (Grubb). 

Palawan: Malampaya Sound, 1 (Mearns). 
Philippine Islands: 1 (Mearns). 


MINIOPTERUS ESCHSCHOLTZII (Waterhouse). 
1845. Vespertilio eschscholtzii Warernouse, Proc. Zool. Soc. London, Jan. 14 
(1845), p. 3, April. (Philippine Islands.) 
1912. Miniopterus schreibersii Hotuister, Philippine Journ. Sci., vol. 7, sec. D, 
p. 18, February. (Not Vespertilio schreibersii Kua, 1819.) 

Specimens.—Six, from localities as follows: 

Luzon: Irisan, Benguet, 2 (P. B. S.); Malabon, 1 (Carpenter). 

Guimaris: 2 a 

Philippine Islands: 1 (Cuming). 

The Philippine bats hcemaen placed with Miniopterus schreibersii 
differ enough from European specimens of the latter to merit recog- 
nition as a distinct species. The skulls of the island examples are 
slightly larger and have conspicuously broader and heavier rostra, 

MINIOPTERUS TRISTIS (Waterhouse). 


Specimen.—One, from the following locality: Lubang (P. B. S.) 


Measurements of Miniopterus eschscholtzii and M. tristis. 


| 
| 
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MINIOPTERUS PAULULUS, new species. 


Type.—From Guimaras Island. Adult in alcohol, skull removed, 
U. S. National Museum No. 105493. Collected in December, 1887, 
by J. B. Steere. 

Diagnosis.—Size very small, less than in M. pusillus Dobson; fore- 
arm 35 mm. to 36.4. General characters apparently as in M. auséralis 
Tomes, but size considerably less. Wing from some distance (1 to 
2 mm.) above lower end of tibia; calcar turns from leg slightly above 
the starting point of wing, about one-fifth length of tibia from foot. 
Upper surface of interfemoral membrane to end of third caudal ver- 
tebra, and entire length of tibie, thinly haired. Color of hair (alco- 
holics) throughout uniform dark blackish-brown, without lighter 
underfur. 












| 
| 
| 


$12 PROCBEDINGS OF THR NATIONAL MUSEUM. Vou. 46. 


Measurements of type-—Forearm, 35 mm.; third metacarpal, 31; 
fourth metacarpal, 29.5; fifth metacarpal, 27; hind foot, 7. Fore- 
arm measurement in four topotypes ranges from 35.1 to 36.4. Skull 
of type: Greatest length, 13.4; condylobasal length, 12.5; zygo- 
matic breadth, 7.0; breadth brain case, 6.6; upper tooth row, entire, 
6.1; mandible, 9.4; lower tooth row, entire, 6.5. 

Specimens.—Five, from the type locality, all in aleohol: Guimaras: 
5 (Steere). 

Family MOLOSSID. 
CHAZREPHON LUZONUS, new species. 

Type.—From Cagayan, Cagayan Province, northern Luzon. Adult 
male in alcohol, skull removed, U. S. National Museum No. 144881. 
Collected by Dr. Edgar A. Mearns. 

Diagnosis.—About intermediate in size between Cherephon plicatus 
and C. pusillus. Much lighter colored than plicatus; brown above, 
drab and buffy below. Wing from near center of tibia. 

Qolor (from alcoholic specimen).—Upperparts dark brown, close 
to warm sepia, the hairs drab near roots. Underparts with hairs 
drab at basal half, buffy at tips, giving a general color of grayish-buff; 
lighter, almost pure white, on throat and lower belly. 

Skull and teeth.—Skull most like that of C. jobensis, but very much 
smaller; about intermediate in size between skulls of jobensis and 
pusillus. Teeth much smaller than in jobensis or plicatus. 

Measurements.—From alcoholic type: Head and body, 54 mm.; 
tail, 33; hind foot, 10; forearm, 44.4. Skull of type: Greatest 
length, 17.6; condylobasal length, 16.2; zygomatic breadth, 10.0; 
mastoid breadth, 9.6; interorbital constriction, 3.1; maxillary tooth 
row, including canine, 6.0; mandible, 11.8; mandibular tooth row, 
entire, 7.0. 

Specimen.—The type: Luzon: Cagayan, 1 (Mearns). 

The Philippine records of Chxrephon plicatus doubtless refer to 
the species here described. 


Family MUSTELID2. 
MYDAUS MARCHE! Huet. 
Specimen.—One, from Palawan: Iwahig (Mearns). 
AONYX CINEREA (lliger). 


Specvmen.—One, from Palawan: [wahig (Mearns). 
Family VIVERRID. 


VIVERRA, TANGALUNGA Gray. 
Specimens.—Six, from localities as follows: 
Luzon: Mariveles, Bataan, 1 (P. B.S.). 
Lubang: 1 (P. B.S.). 
Palawan: Iwahig, 1 (Mearns). 
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Mindanao: Catagan, | (Mearns); Lake Lanao, 1 (Mearns); Mount 
Apo, 1 (Mearns). 

With a splendid series of sixty skins and skulls of Viverra tanga- 
lunga from Sumatra, Borneo, and many of the smaller Malayan 
islands, for comparison with the Philippine material, I am unable 
to find the slightest constant character to divide the species into 
geographical races. 


PARADOXURUS PHILIPPINENSIS Jourdan. 


Specimens.—Five, from the following localities: 
Luzon: Nagpartian, [locos Norte, 2 (Mearns). 
Ticao: 1 (P. B.S.). 

Mindoro: Bulacao, 1 (Mearns). 

Palawan: [Iwahig?], 1 (Mearns). 


PARADOXURUS MINAX Thomas. 


Specimens.—Five, from the following localities: Mindanao: Ba- 
ganga, | (Mearns); Catagan, 1 (Mearns) ;Grand Malindang, 1 (Mearns) ; 
Mount Apo, 1 (Mearns); Zamboanga, 1 (Mearns). 

The material representing this genus from the Philippines is far 
too little to work out the forms satisfactorily. The characters given 
by Thomas for his P. minaz are mostly untrustworthy, as shown by 
our material, limited as it is. The Mindanao animal does not seem 
to differ in size or size of skull from the Luzonform. It does, however, 
average darker in color, so far as shown by the few available skins, 
and doubtless will prove to be a recognizable race. 


Family CANIDA. 
CANIS FAMILIARIS Linnaeus. 
Specimens.—Five skulls of the native domestic dog, from the fol- 
lowing localities: 
Luzon: Baguio, Benguet, 1 (Mearns). 


Mindanao: Little Santa Cruz Island, 1 (Mearns); Sarangani Bay, 
1 (Mearns); Zamboanga, 2 (Mearns). 


Family SCIURID&, 
NANNOSCIURUS CONCINNUS (Thomas). 
Specimens.—Nine, from the following localities: Basilan: ‘ Basi- 
lan,” 6 (P. B.S.); Isabela, 3 (Mearns). 
NANNOSCIURUS SURRUTILUS, new species. 


Type—From summit of Mount Bliss, 5,750 feet, Mindanao. 
Adult female, skin and skull, U. S. National Museum No. 144641. 
Collected May 28, 1906, by Dr. Edgar A. Mearns. Orig. No. 6170. 

Diagnosis.—Like Nannosciurus concinnus, of Basilan, but darker 
colored, less reddish; and with longer, more slender, skull. 
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Color of type.—General color of upperparts dark reddish-brown, 
finely marked with black; much darker and less reddish than in 
N. coneinnus; the underfur broadly slate-black; terminal half of 
hairs ringed with black and ochraceous-tawny, and tipped with 
black. Cheeks and sides more buffy, less reddish. Underparts with 
underfur deep neutral-gray, the hairs tipped with buckthorn-brown. 
Hands and feet like back but brighter, more reddish-orange. Tail 
above and below mixed black and Sudan-brown, with more black 
at tip. “Iris hazel.” 

Skull and teeth.—Skull longer and more slender than that of con- 
cvnnus, the nasals and rostrum narrower and the braincase elongated ; 
audital bulle slightly larger. Teeth as in concinnus. 

Measurements of type.—Total length, 164 mm.; tail vertebre, 77; 
tail to end of hairs, 113; hind foot, 25. Skull: Greatest length, 27.7; 
condylobasal length, 24.9; zygomatic breadth, 16.8; interorbital 
breadth, 10.2; maxillary tooth row, 4.2: mandible, 16.4; mandibular 
tooth row, 4.0. 

Specimens.—Four, from the following localities: Mindanao: “ Min- 
danao,”’ 2 (Steere); Mount Malindang, 1 (Mearns); Summit of Mount 
Bliss, 1 (Mearns). 

This new form apparently needs no special comparison with J. 
samaricus, as the coloration is widely different from that described 
of the Samar animal. 


SCIURUS SAMARENSIS Steere. 
Specimens.—Two, from Samar or Leyte (Steere). 
SCIURUS MINDANENSIS Steere. 


Specimens.—Three, from the following localities: Mindanao: Cata- 
gan, 1 (Mearns); Lower Rio Grande Valley, 1 (Mearns); Mount Ma- 
lindang, 1 (Mearns). 


SCIURUS PHILIPPINENSIS Waterhouse. 
Specimen.—One, from Basilan (P. B. S.). 


SCIURUS JUVENCUS Thomas. 





Specimens.—Three, from the following locality: Palawan: Puerta 
Princesa, 3 (Mearns, P. B.S.). 


Family PETAURISTID. 
SCIUROPTERUS CRINITUS Hollister. 


Specimen.—One, the type, from Basilan (P. B. S.). 
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SCIUROPTERUS NIGRIPES Thomas. 


Specimens.—Two, from localities as follows: Palawan: “Palawan,” 
1 (Mearns); Tinabag, 1 (P. B. S.). 

The museum specimen of this species is blotched everywhere with 
white, and has the belly pure white, much as described of the series 
in the American Museum of Natural History by Dr. J. A. Allen. The 
Philippine Bureau of Science skin is of the normal color, as described 
of the type by Thomas. 


Family MURID. 
CELANOMYS SILACEUS (Thomas). 


Specimen.—One, from Luzon: Haights-in-the-oaks, Benguet 


(Mearns). 
CHROTOMYS WHITEHEADI Thomas. 


Specimens.—Four, from localities as follows: Luzon: Irisan, Ben- 
guet, 1 (P. B. S.); Lepanto Province, 3 (Whitehead). 


PHIABZOMYS PALLIDUS Nehring. 


Specimens.—Three, from localities as follows: Luzon: Haights- 
in-the-oaks, Benguet, 2 (Mearns); Irisan, Benguet, 1 (P. B. S.). 

The Irisan and one of the Haights-in-the-oaks specimens are vir- 
tually alike in color; the other specimen from Haights-in-the-oaks 
lacks the black patch on the withers. Doctor Mearns records the 
weight of his specimens as four pounds each. A female collected 
August 2 contained one small fetus; mamme, } inguinal only. A 
specimen brought to Doctor Mearns alive ate several bodies of 
skinned birds in the evening and drank water freely. 


Measurements of skulls of Phlaomys pallidus from Luzon. 
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EPIMYS EVERETTI (Giinther). 


Specimens.—Seven, from the following localities: Luzon: Baguio, 
3 (Mearns) ; Haights-in-the-oaks, 3 (Mearns); Irisan, 1 (P. B. S.). 


' Bull. Amer. Mus. Nat. Hist., vol. 28, p. 14, January 29, 1910. 
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EPIMYS GALA Miller. 

Specimens.—Three, including the type, from Mindoro: Alag River, 
3 (Mearns). 

EPIMYS TAGULAYENSIS (Mearns). 

Specimens.—Three, from the following localities: 

Mindanao: Tagulaya, Gulf of Davao, 1, the type (Mearns); Upper 
Baganga River, 1 (Mearns). 

Basilan: 1 (Steere). 

The specimen from Basilan probably represents a new species, but 
it is too young and in too poor condition to separate it from the 
small series of tagulayensis. 


EPIMYS ALBIGULARIS (Mearns). 
Specimens.—Fifteen, including the type, from: Mindanao: Mount 
Apo (Mearns). 


Measurements of rats of the Epimys everetti group. 
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EPIMYS TYRANNUS Miller. 
Specimen.—One, the type, from Ticao (P. B. S.). 


EPIMYS NORVEGICUS (Ertleben). 


Specimens.—Thirty-seven, from localities as follows: 
Luzon: Aparri, 1 (Mearns); Manila, 30 (Mearns). 
Mindoro: Calapan, 2 (Mearns). 

Panay: Ilo-ilo, 1 (Fox). 

Mindanao: Zamboanga, 3 (Mearns). 


EPIMYS MAGNIROSTRIS (Mearns). 

Specimens.—Two, including the type, from Mindanao: Zamboanga 
(Mearns). 

This species proves to be an aberrant member of the rattus group, 
related to the forms on Mindanao and the adjacent islands, and to 
true neglectus. The supraorbital beads are much less rounded than 
is usual in species of the rattus group, and are in fact much as in £. 
norvegicus; but the teeth are typical of the rattus group. 


EPIMYS COLORATUS, new species. 


Type.—From Musser’s Plantation, 3 miles west of Isabela, Basilan 
Island. Adult female (teeth considerably worn), skin and skull, 
U. S. National Museum No. 144571. Collected February 21, 1906, 
by Dr. Edgar A. Mearns. Orig. No. 6044. 

Diagnosis.—A member of the rattus group related to E. magnirostris 
of Zamboanga, but differing in having the underparts dark grayish- 
buff, and the skull smaller, short, broad, and more heavily built. 
Pelage harsh. 

Color.—General color above and on sides dark russet-brown; the 
hairs gray at bases and mixed with numerous brown-tipped, yellowish 
spines, especially forward. Underparts grayish-buff, blending with 
color of upperparts without distinct line of demarcation. The pelage 
below is made up of buffy spines and softer hairs of gray. Throat 
and anal regions with numerous pure ochraceous hairs. Hands and 
feet marked with broad bands of blackish-brown, extending from 
color of arms and legs along upper surface to base of digits; digits 
pale buffy white. 

Skull and teeth.—Skull smaller than skull of Z. magnirostris; larger 
than that of E. neglectus of Borneo; heavier built and more arched, 
with relatively wider braincase; supraorbital beads especially heavy, 
more curved on parietals than in magnirostris, which has the beads 
almost parallel, much as in species of the norvegieus group. Teeth as 
in magnirostris; considerably larger than in neglectus. 

Measurements of type (from well-made skin).—Head and body, 211 
mm.; tail, 222; hind foot, without claw, 34. Skull: Greatest length, 
42.8; condylobasal length, 41.8; palatal length, 24.2; zygomatic 
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breadth, 20.4; interorbital breadth, 6.6; mastoid breadth, 16.9; 
upper tooth row, alveoli, 8.1; mandible, 26.1; lower tooth row, 7.2. 

Specimens.—Six, from the type locality: Basilan: Isabela (Mearns, 
Musser). 





EPIMYS ROBIGINOSUS, new species. 


Type.—From Cagayancillo, Cagayan Island. Adult male (teeth 
considerably worn), skin and skull, Coll. Philippine Bureau of Science 
No. 33. Collected February 7, 1903, by R. C. McGregor and A. 
Celestino. 

Diagnosis.—A member of the rattus group; most like EF. coloratus 
of Basilan, but with the sides, limbs, hands, and feet very much 
lighter, the feet buffy-white, rarely marked with a faint brownish 
band above. Underparts cream color, sharply marked from color 
of sides, the hairs unicolor or very slightly darkened with gray at 
bases. Skull like that of coloratus but with supraorbital beads much 
more curved on parietals, nearly pyriform; palatine foramina wide 
and bowed. Teeth smaller, only slightly larger than in neglectus 
from Borneo. 

Measurements of type (from well-made skin).—Head and body, 217 
mm.; tail, 187. Skull: Greatest length, 43.6; condylobasal length, 
42.4; zygomatic breadth, 21.3; mastoid breadth, 16.8; interorbital 
breadth, 7.0; upper tooth row, 7.3; mandible, 25.1; lower tooth row, 
6.3. 

Specimens.—Twelve from the type locality, all in the collection of 
the Philippine Bureau of Science. 
Cagayan: Cagayancillo, 12 (P. B.S.). 
EPIMYS RATTUS (Linneus). 
Specimens.—Eight, from localities as follows: 
Luzon: Manila, 2 (Mearns, Fox). 

Panay: Ilo-ilo, 6 (Fox). 


EPIMYS MINDANENSIS (Mearns). 


Specimens.—One hundred and three, from the following localities: 

Luzon: Baguio, Benguet, 22 (Mearns); Laoag, Ilocos Norte, 6 
(Mearns); Manila, 12 (Mearns); San Isidro, 1 (Lewis). 

Catanduanes: Bagamanoc, 3 (Mackie); Baras, 1 (Mackie); Biga, 1 
(Mackie); Calolbong, 2 (Mackie); Caramoran, 1 (Mackie); “Catan- 
duanes,”’ 2 (Mackie); Jimoto, 1 (Mackie); Pandan, 2 (Mackie). 

Mindoro: Alag River, 18 (Mearns); Bulalacao, 1 (Mearns); Mount 
Halcon, 1 (Mearns); Mount Malindang, 2 (Mearns); San Jose, 2 (Fox). 
Batan: 1 (P. B.S.). 

Romblon: 1 (P. B. S.). 

Masbate: 1 (P. B. S.). 

Ticao: 7 (P. B.S.). 

Panay: Ilo-ilo, 2 (Fox). 

Negros: 2 (Steere). 














no. 2028. PHILIPPINE LAND MAMMALS—HOLLISTER. 319 


Mindanao: Davao, 3 (Mearns); Margo Satibig, 2 (Kierulff); Pan- 
tar, 4 (Mearns); Todaya, Mount Apo, 2, including the type (Mearns). 

I am unable to divide this species satisfactorily into island races 
over all thisrange. In Mindanao and on some of the southern islands 
forms are well marked. Doubtless a large series of specimens of 
comparable age and pelage would make it possible to recognize races 
on many of the northern islands as well. 


EPIMYS MINDORENSIS (Thomas). 


Specimens.—Eleven, from Mindoro: Mount Halcon (Mearns). 

On the evidence of specimens from the Alag River and lower slopes 
of Mount Halcon, listed under Epimys mindanensis, I mistrust that 
this handsome mountain species, distinct as it appears to be, does 
really intergrade with the wide ranging lowland form. 


EPIMYS ZAMBOANGZ (Mearns). 
Specitmen.—One, the type, from Mindanao: Zamboanga (Mearns). 


EPIMYS KELLERI (Mearns). 


Specimen.—One, the type, from Mindanao: Davao (Mearns). 

From the fact that no specimens referable to the true Epimys 
neglectus of Borneo have been found in the material representing the 
rattus group from the Philippine Islands in the United States National 
Museum collections nor among the numerous specimens examined 
for the Philippine Bureau of Science, I believe that FE. neglectus should 
be dropped from the list of Philippine mammals. 


EPIMYS QUERCETI Hollister. 


Specimens.— Two hundred and fourteen, from localities as follows: 
Luzon: Haights-in-the-oaks, Benguet, 56, including the type (Mearns) ; 
Manila, 158 (Mearns, Fox). 

The Manila examples are not typical and have slightly smaller 
teeth than the series from Benguet. The Manila specimens are, 
however, mostly in alcohol, and without a series of skins it does not 
seem best to attempt the separation of a form based on so slight an 
average character. 

EPIMYS MAYONICUS, new species. 


Type.—From Mount Mayon, Albay Province, Luzon (4,000 feet). 
Male adult, skin and skull (teeth considerably worn), United States 
National Museum No. 144600. Collected June 5, 1907, by Dr. 
Edgar A. Mearns. Original No. 6438. 

Diagnosis.—Externally like Epimys querceti, but slightly less in 
size, with more yellowish sides, hips, and underparts; pelage more 
spiny than in any example of querceti in a series of over 50 specimens, 
but these differ greatly among themselves in this respect. Skull 
differs from that of querceti in its much narrower, almost parallel- 
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sided [not spatulate} nasals, rounded, higher audital bulle, and larger 
teeth. | 

Measurements of type (from dry skin).— Head and body, 117 mm.; 
tail vertebra, 112; hind foot (moistened), without claws, 23.7. Skull: 
Greatest length, 30.6; condylobasal length, 28.6; zygomatic breadth, 
14.6; breadth braincase, 13.2; interorbital breadth, 4.7; length of 
nasals, 11.2; upper tooth row, alveoli, 5.6; mandible, 17.2; lower 
tooth row, alveoli, 5.4. 

Specimen.—One, the type, from Luzon: Mount Mayon, Albay 
(Mearns). 

Dr. Mearns’s catalogue records of the single specimen: ‘‘Caught 
in a patch of tall cane grass just above timber line.” This form will 
doubtless prove to be a geographical race of Epimys querceti. 


EPIMYS LEUCOPHAATUS, new species. 


Type.—From Bagamanoc, Catanduanes Island. Adult female 
(teeth slightly worn), skin and skull, United States National Museum 
No. 155144. Collected May 27, 1909, by D. B. Mackie. Original 
No. 5. 

Diagnosis.—Size small; pelage very spiny. Differs from ‘all the 
Philippine members of the concolor group in its pale grayish-brown 
coloration and relatively heavy skull, with massive rostrum. 

Color.—Upperparts from head to rump dark brownish-drab, a 
mixture of sulphur-yellow spines with brown tips and softer hairs 
with dark gull-gray bases and cinnamon-buff tips. Cheeks, sides, 
and limbs paler, more grayish; hands and feet pale buffy-white. 
Underparts pale buffy-white with brighter yellowish wash on groin 
and at base of tail; hair of belly and chest faintly gray at base. 

Skull and teeth.—Skull most resembling that of EF. querceti of Luzon, 
but with decidedly heavier, wider, rostrum and smaller, more rounded, 
audital bulle. Teeth essentially as in querceti. 

Measurements of type (from well made dry skin).—Head and body, 
114 mm.; tail, 112; hind foot, without claws, 24. Skull: Greatest 
length, 28.9; condylobasal length, 27.4; zygomatic breadth, 14.2; 
breadth braincase, 13.2; nasals, 10.2; breadth rostrum, 5.4; interor- 
bifal breadth, 4.9; upper tooth row, alveoli, 5.1; mandible, 16.5; 
lower tooth row, 5.0. 

Specimen.—One, the type, a breeding female from Catanduanes: 
Bagamanoc (Mackie). 

EPIMYS CALCIS Hollister. 

Specimens.—Twenty-three, including the type, from Luzon: Baguio 
Benguet, 23 (Mearns). 


EPIMYS NEGRINUS (Thomas). 


Specimens.—Three, from the following localities: Negros: Canlaon 
Volcano, 2 (P. B.S.); ‘‘Negros,” 1 (Steere). 
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EPIMYS VIGORATUS, new species. 


Type.—From Mount Halcon, Mindoro (spur of main ridge at 4,500 
feet). Adult male (teeth considerably worn), skin and skull, U. S. 
National Museum No. 144637. Collected November 15, 1906, by 
Dr. Edgar A. Mearns. Orig. No. 6306. 

Diagnosis.—Like Epimys todayensis of Mindanao, but larger, with 
decidedly longer tail and hind foot. The largest member of the 
concolor-ephippium group known from the Philippines. 

Color.—Almost precisely as in EF. todayensis. 

Skull and teeth—The skull, compared with skulls of todayensis, is 
somewhat larger; the anterior half of the skull is shortened and the 
braincase is elongated; the outline of the supraorbital heads and 
occiput, in adult skulls, is thus more ovate-pyriform than in today- 
ensis. Teeth as in todayensis. 

Measurements of type, compared with measurements of the largest 
adult male todayensis in the collection, the latter in parentheses: Total 
length, 307 (285) mm.; tail vertebre, 166 (130); hind foot, 32 (28). 
Skull of type: Greatest length, 35.0; condylobasal length, 32.6; 
palatal length, 18.7; nasals, 12.1; interorbital breadth, 5.4; breadth of 
braincase, 14.4; upper tooth row, alveoli, 5.9; mandible, 19.5; lower 
tooth row, alveoli, 5.4. 

Specimens.—F ive, from localities as follows: Mindoro: Alag River, 
1, (Mearns); Bulalacao, 2 (Mearns); Mount Halcon, 2, including the 
type (Mearns). 

EPIMYS TODAYENSIS (Mearns). 


Specimens.—Sixteen, from localities as follows: Mindanao: Cata- 
gan, 8 (Mearns); Margo Sattbig, 1 (Mearns); ‘‘Mindanao,” 1 (Steere); 
Todaya, Mount Apo, 4, including the type (Mearns); Jamboanga, 2 
(Mearns). 

The material from Zamboanga District is two poor for positive 
determination, but apparently belongs here. It consists only of two 
broken skulls from hawk stomachs and one alcoholic specimen in poor 


condition. 
EPIMYS VULCANI (Mearns). 


1905. Mus vulcani Mearns, Proc. U.S. Nat. Mus., vol. 28, p. 446. 

1905. Mus vulcani apicis Mearns, Proc. U.S. Nat. Mus., vol. 28, p. 447. 

1912. Epimys vulcani vuleani and Epimys vulcani apicis Houuster, Philippine 
Journ. Sci., vol. 7, sec. D, p. 30, February. 

Specimens.—Nine, including the types of vulcami and apicis, from 
Mindanao: Mount Apo (Mearns). 

After detail study of all the species in the group, many represented 
by large series, the slight differences exhibited by the single specimen 
designated as the type of apicis seem too slight, and probably of too 
doubtful constancy, to recognize a form by name. 

95278°—Proc.N.M.vol.46—13——21 
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EPIMYS PANTARENSIS (Mearns). 
Specimen.—One, the type, from Mindanao: Pantar (Mearns). 
EPIMYS BASILANUS, new species. 


Type.—From Basilan Island. Adult male (teeth slightly worn), 
skin and skull, U. S. National Museum No. 144635. Collected in 
February, 1906, by Dr. Edgar A. Mearns. Orig. No. 6039. 

Diagnosis.—Like Epimys todayensis of Mindanao, but smaller, with 
smaller skull and teeth; underparts less buffy, more yellowish. 

Measurements of type (from well-made dry skin).—Head and body, 
130 mm.; tail, 130; hind foot, without claws, 25.5. Skull of type, 
compared with type skull of E. todayensis, measurements of latter 
in parentheses: Greatest length, 30.8 (34.3); condylobasal length, 
28.9 (32.3); nasals, 10.9 (13.2); interorbital constriction, 4.9 (5.2); 
palatal length, 16.2 (18.4); upper tooth row, alveoli, 5.2 (5.8); man- 
dible, 17.2 (19.6); lower tooth row, alveoli, 5.2 (5.9). 

Specimens.—F our, from the following localities: 

Basilan: 3 (Mearns). 

Sulu: 1 (Mearns). 

This rat is closely related to FE. todayensis, of which it is only a 
smaller insular race. The three Basilan specimens were “trapped 
in the forest, away from human habitations.’’ The Sulu specimen, 
an odd skull, is inseparable from the Basilan skulls, but series of 
skins from the two islands might show the Sulu form to be distinct. 


EPIMYS ORNATULUS, new species. 


Type.—From Cagayancillo, Cagayan Island. Adult female (teeth 
slightly worn), skin and skull, Collection of Philippine Bureau of 
Science No. 37. Collected February 8, 1903, by R. C. McGregor and 
A. Celestino. 

Diagnosis.—A small, bright-colored member of the concolor- 
ephippium group; most like E. pantarensis of Mindanao, but feet 
white, not grayish-buff, and underparts yellow, not buff. Smaller 
and brighter colored than £. lutewentris of Palawan. 

Color.—General color of upperparts bright Sudan-brown, finely 
lined with blackish, made up of brown-tipped yellowish spines and of 
soft hairs gray at base and ringed and tipped with bright ochraceous 
and blackish; brighter on rump and hips. Sides lighter, yellowish- 
tawny; under parts straw-yellow, the hairs of middle breast and 
belly pale gray at bases; hands and feet thinly covered with white, 
or very pale cream hairs. 

Skull and teeth.—Most like those of Epimys pantarensis, of same es- 
sential size but skull with longer, more slender rostrum and nasals. 

Measurements of type (from well-made dry skin).—Head and body, 
118 mm.; tail, 119; hind foot (moistened), without claws, 23.5. Skull: 











No. 2028. PHILIPPINE LAND MAMMALS—HOLLISTER. 323 


Greatest length, 30; condylobasal length, 27.2; zygomatic breadth, 
14.2; upper tooth row, alveoli, 5.3; mandible, 16.1; lower tooth row, 
4.9. 


Specimen.—One, the type, from: Cagayan: Cagayancillo (P. B.S.). 


EPIMYS DATZ (Meyer). 


Specimens.—Eight, from Luzon: Haights-in-the-oaks, Benguet 
(Mearns). 


Measurements of Epimys datz from Haights-in-the-oaks, Benguet Province, Luzon. 

















Man-| 
Head Max- | dibu- 
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level. 





EPIMYS BENGUETENSIS, new species. 


Type.—From Camp John Hay, Baguio, Benguet Province, Luzon 
(5,000 ft.). Adult female, skin and skull (teeth moderately worn), 
U. S. National Museum No. 145790. Collected May 1, 1907, by 
Dr. Edgar A. Mearns. Orig. No. 6405. 

Diagnosis.—Like Epimys datz but smaller and lighter colored; the 
underparts conspicuously different, light buff with a strong tendency 
toward ochraceous [in datz naphthaline yellow]. 

Color of type (in worn pelage).—Upperparts mixed gray and ochra- 
ceous-buff, the hairs broadly dark gray at bases, tipped with 
ochraceous-buff. Cheeks and sides much lighter, almost pure warm- 
buff, the under fur of a lighter shade than on back. Entire under- 
parts light buff, with a strong wash of ochraceous, the hairs very light 
gray at bases. Feet pinkish-buff with a faintly darker streak along 
upper surface; tail light brown, unicolor; whiskers dark brown and 
black [in datz mixed with white). 

Skull and teeth.—-Except for its smaller size the skull does not differ 
appreciably from that of Epimys datz. The last upper molars lack 
the antero-internal supplementary cusps, but that this is a somewhat 
variable character in datz is shown by one specimen in which this 
cusp is present on one side and absent on the other. 

Measurements of type (estimated from dry skin).—-Head and body, 
130 mm.; tail, 130; hind foot, without claws (moistened), 32. Skull: 
Condylobasal length, 33.3; zygomatic breadth, 16; interorbital 
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tooth row, crowns, 6.2; mandible, 20.9; lower tooth row, 6.2. 
Specimen.—One, the type, from Luzon: Baguio (Mearns). 
The type of this new species has been compared with a series of 
eight skins and skulls of Epimys datz collected by Doctor Mearns 
at Haights-in-the-oaks, northern Benguet Province. From color 


characters the forms seem very different, but the skulls indicate a 
close relationship. 
BULLIMUS BAGOBUS Mearns. 


Specimen.—One, the type, from Mindanao: Mount Apo (Mearns). 


BULLIMUS LUZONICUS (Thomas). 
1895. Mus luzonicus THomas, Ann. and Mag. Nat. Hist., ser. 6, vol. 16, p. 163. 
1912. Epimys luzonicus Houuster, Philippine Journ. Sci., vol. 7, sec. D, p. 29. 
Specimen.—One, from Luzon: Haights-in-the-oaks (Mearns). 
Measurements of the skull of Bullimus luzonicus, No. 151505, an 
adult female with teeth considerably worn: Greatest length, 56.4 
mm.; condylobasal length, 54.4; zygomatic breadth, 26.4; palatal 
length, 29.6; greatest breadth of rostrum, 10; interorbital breadth, 
7.7; mastoid breadth, 20.8; length of mandible, 34.2; maxillary 
tooth row, 10.3; mandibular tooth row, 10.3. 


LIMNOMYS SIBUANUS Mearns. 
Specimen.—One, the type, from Mindanao: Mount Apo (Mearns). 


LIMNOMYS MEARNSI, new species. 


Type.—From summit of Grand Malindang Peak (9,000 feet), Min- 
danao. Adult female (teeth somewhat worn), skin and skull, U. S. 
National Museum No. 144622. Collected June 7, 1906, by Dr. 
Edgar A. Mearns. Orig. No. 6190. 

Diagnosis.—Size small; coloration much darker than in Liamnomys 
sibuanus, upperparts more slate-gray, less reddish ; underparts whitish, 
not buffy. Skull much smaller, with larger teeth. 

Color.—Upperparts an indefinite dull grayish-brown, the pelage 
long and soft, deep neutral gray, tipped with dull brown; sides paler; 
underparts entirely whitish, the hairs unicolor. Hands thinly haired 
with white; feet blackish, edged with white; toes white. 

Skull and teeth.—Skull much smaller than that of L. sibuanus, with 
relatively wider and much more rounded braincase; supraorbital 
beading very slight. Teeth larger, relatively wider and much more 
rounded, m' specially wider and less narrowed anteriorly. 

Measurements of type.—Total length, 220 mm.; tail vertebree, 133; 
hind foot, 27.5. Skull: Condylobasal length, 25.3; zygomatic breadth, 
14.4; breadth of braincase, 14.0; interorbital constriction, 4.5; length 
of nasals, 9.6; upper tooth row, crowns, 5.2; mandible, 15.8; lower 
tooth row, 5.4. 
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Specimens.—Three, from the type-locality: Mindanao: Grand 
Malindang Mountain (Mearns). 


LIMNOMYS PICINUS, new species. 


Type.—From spur of main ridge of Mount Halcon (4,500 feet), 
Mindoro. Adult female (teeth moderately worn), skin and skull, 
U. S. National Museum No. 144605. Collected November 16, 1906, 
by Dr. Edgar A. Mearns. Orig. No. 6311. 

Diagnosis.—Size medium; tail and ears short; coloration wholly 
different from the other known members of the group, blackish above, 
dusky below. Pelage long and very soft. 

Color.—Above blackish, the head, forward part of body, and sides, 
finely lined with ochraceous-buff. The hairs are uniformly dark 
neutral gray, with narrow tips of ochraceous-buff. Scattered through 
the pelage of back are numerous overlying hairs of pure black, which 
greatly reduce the effect of the ochraceous tips on the ordinary hairs. 
Center of back and rump almost pure blackish; cheeks lighter, more 
grayish-buff. Underparts dark grayish-drab, not sharply marked 
from color of sides, the hairs gray at bases, tipped with drab. Hands 
and feet brownish-black, the digits with long yellowish-white hairs; 
tail brownish-black above, slightly lighter, more brownish, below. 

Skull and teeth.—Skull smaller than that of Z. sibuanus, larger than 
in L. mearnsi; in general shape more like that of mearnsi, with wide, 
rounded braincase and indistinct beading. Teeth slightly larger than 
in mearnsi; much larger than in sibuanus. 

Measurements of type.—Total length, 205 mm.; tail vertebre, 100; 
hind foot, 28. Skull: Condylobasal length, 26.7; zygomatic breadth, 
14.9; breadth of braincase, 14.4; length of nasals, 10.1; upper tooth 
row, crowns, 5.4; mandible, 16.2. 

Specimen.—One, the type, from Mindoro: Mount Halcon (Mearns). 

This species is so different in color from the other two known forms 
of Limnomys that no direct comparison is necessary. 


TRYPHOMYS ADUSTUS Miller. 

Specimen.-One, the type, from Luzon: Haights-in-the-oaks 
(Mearns). 

MUS COMMISSARIUS Mearns. 

Specimens.—Sixty-five, from localities as follows: 

Luzon: Manila, 55 (Mearns, Fox, U.S. Bur. Fish.); San Fernando 
de Union, 3 (Lewis). 

Panay: Ilo-ilo, 3 (Fox). 

Mindanao: Davao, 2, including the type (Mearns); Margo Satdbig, 
1 (Kierulff); Zamboanga, 1 (Mearns). 

The common Mus musculus, introduced into almost all parts of the 
world, continues to be unknown from the Philippine Islands. 








er 
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Measurements of skulls of Mus commissarius from the Philippine Islands. 
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TARSOMYS APOENSIS Mearns. 


Specimens.—F ive, from the following localities: Mindanao—Grand 
Malindang Mountain, 2 (Mearns); Mount Apo, 1, the type (Mearns); 
Mount Bliss, 2 (Mearns). 


Measurements of Tarsomys apensis from Mindanao. 
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BATOMYS DENTATUS Miller. 


Specimen.—One, the type, from Luzon: Haights-in-the-oaks 
(Mearns). 
CARPOMYS MELANURUS Thomas. 


Specimens.—Three, from Luzon: “ Northern Luzon” (Whitehead). 


CRATEROMYS SCHADENBERGI (Meyer). 


Specimens.—Five, from the following localities: Luzon, Baguio, |! 
(P. B. S.); “Northern Luzon,” 4 (Whitehead). 
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Measurements of adult skulls of Crateromys schadenbergi. 
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APOMYS HYLOCGTES Mearns. 


Specimens.—Nine, including the type, from Mindanao: Mount 
Apo (Mearns). 
APOMYS PETRUS Mearns. 
Specimens.—Two, including the type, from Mindanao: Mount 
Apo (Mearns). 
APOMYS INSIGNIS INSIGNIS Mearns. 
Specimens.—Twelve, including the type, from Mindanao: Mount 
Apo (Mearns). 
APOMYS INSIGNIS BARDUS Miller. 
Specimens.—Twenty-five, from localities as follows: Mindanao: 
Catagan, 1 (Mearns); Mount Bliss, 12, including the type (Mearns); 
Mount Lebo, 3 (Mearns); Mount Malindang, 9 (Mearns). 
This form is a slightly characterized geographical race of Apomys 
insignis. The only distinguishing character is the slightly narrower 
skull, an average difference. 


APOMYS MICRODON, new species. 


Type.—From Biga, Catanduanes Island. Adult male, skin and 
skull (teeth little worn), U. S. National Museum No. 155145. Col- 
lected May 8, 1909, by D. B. Mackie. Orig. No. 6. 

Diagnosis.—Of medium size, slightly smaller than the Mindanao 
forms; thus widely different from either of the two known northern 
species, from Benguet Province, Luzon. Differs from all other 
forms of Apomys in the relatively small size of teeth. 

Color of type (in worn pelage).—U pperparts dark cinnamon-brown; 
sides lighter, almost tawny-olive; underparts buffy-gray, strongly 
washed with pale cinnamon. Hands, feet, and tail brown, the tail 
apparently unicolor, 

Skull and teeth.—The skull of the single specimen is broken in the 
posterior parts, but it is apparently much as in Apomys insignis 
from Mindanao in general shape; the teeth are much less in size, 
smaller than in any species of Apomys except the little Apomys 
musculus of Luzon. 








| 
| 
| 
| 


eS ae 





828 PROCEEDINGS OF THE NATIONAL MUSEUM. 


VOL. 46. 





Measurements of type, (from well-made dry skin).—Head and 
body, 106 mm.; tail, 135; hind foot, without claws, 25.5. Skull: 
Palatal length, 16.1; interorbital breadth, 4.8; upper tooth row, 
alveoli, 5.3; mandible, 15.5; lower tooth row, alveoli, 4.9. 

Specimen.—One, the type, from Catanduanes: Biga (Mackie). 


APOMYS MAJOR Miller. 


Specimens.—Five, including the type, from Luzon: Haights-in-the- 
oaks (Mearns). 
APOMYS MUSCULUS Miller. 


Specimens.—Two, including the type, from Luzon: Baguio (Mearns). 
Family LEMURID2. 
NYCTICEBUS PHILIPPINUS Cabrera. 
1908. Nycticebus philippinus CaBrera, Bol. Real. Soc. Esp. Hist. Nat., vol. 8, 
p. 137. 

Specimen.—One, from Mindanao: Catagan (Schroder). 

The discovery of a specimen of the slow lemur in the collection 
from Mindanao is of very great interest. ‘The specimen is preserved 
in alcohol and is too young to show if the characters described of the 
type by Cabrera are constant. It seems best, however, to recognize 
the Mindanao form, as further collecting will almost surely prove the 
species distinct from the Tawi Tawi form, NV. menagensis. Cabrera’s 
name was proposed chiefly to replace menagensis, supposed at the time 


to be without standing in nomenclature, but now becomes available 
for the Mindanao slow lemur. 


Family TARSITDA. 
TARSIUS FRATERCULUS Miller. 
Specimens.—Two, including the type, from Bohol: Sevilla (P. B.S.). 
TARSIUS CARBONARIUS Heude. 
Specimens.—Four, from the following localities: Mindanao: Cata- 
gan, 1 (Mearns); “ Mindanao,” 1 (Steere) ; Zamboanga, 2 (Mearns). 
Family LASIOPYGIDA. 
PITHECUS SYRICHTA Linnmus. 


Specimens.—Sixteen, from localities as follows: Luzon: Batangas, 
4 (Govt. Board, Pan-Amer. Exp.); Nagpartian, [locos Norte, 12 
(Mearns). 

PITHECUS MINDORUS, new species. 

Type.—¥rom Alag River, Mindoro. Adult male, skin and skull, 
U.S. National Museum No. 144674. Collected in November, 1906, by 
Dr. Edgar A. Mearns. Orig. No. 6301. 

Diagnosis.—Size large, coloration dark; externally resembling 
Pithecus syrichta of Luzon, but darker and richer colored; skull much 
like that of P. mindanensis of Mindanao and Basilan, but larger. 
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Color.—General color of upperparts a dark, rich russet-brown, most 
intense on head and shoulders; the hairs long and coarse, deep mouse- 
gray at bases and marked on terminal half with alternate rings of 
black and rich ochraceous-tawny; usual black markings on head; 
sides and hips lighter than back, with less black and more yellow. 
Outer sides of arms and legs mixed gray and ochraceous-tawny, 
becoming duller, almost old-gold near wrists and ankles; hands and 
feet grayish-buff. Underparts, including inner sides of limbs, dirty 
buffy-gray. Tail blackish above near base, becoming dark gray at 
end; below dark buffy-gray. “Iris yellowish-brown; bare space 
above eye grayish-white; bare skin of muzzle light brown; feet olive- 
plumbeous; claws plumbeous-black; scrotum brownish-flesh color.”’ 

Skull and teeth.—The skull differs greatly in general shape from that 
of the Luzon macaque (which is long and comparatively narrow with 
a deep and narrow palate). It is shaped almost exactly like that of 
the Mindanao species, broad and rounded, with wide and heavy 
rostrum and wide, shallow palate; but it is decidedly larger, with a 
much heavier mandible. The teeth show the small supplementary, 
middle inner cusps on the molars, as usual in mindanensis. These 
cusps are, apparently, not normally present in syrichia. 

Measurements of type.—Total length, 1,100 mm.; tail, 580; hind 
foot, 140; girth of chest, 390. Skull: Greatest length, 136; condylo- 
basal length, 112; zygomatic breadth, 84.9; front of orbit to tip of 
premaxillary, 54.8; breadth of rostrum above canine, 36.9; breadth 
of braincase above roots of zygomata, 62.9; palatal length, 57.8; 
postpalatal length, 45; upper molar-premolar series, 32.9; mandible, 
102; mandibular molar-premolar series, 42.2. 

Specimens.—Three, from the following localities: Mindoro: Alag 
River, 1, the type (Mearns); Bulalacao, 1 (Porter); Mount Halcon, 1 
(Mearns). 

While differing specifically from the Luzon and the Mindanao 
species, the Mindoro macaque exhibits a curious combination of the 
distinguishing characteristics of both. 

PITHECUS MINDANENSIS (Mearns). 


1905. Cynomolgus mindanensis Mearns, Proc. U.S. Nat. Mus., vol. 28, p. 428. 
1905. Cynomolgus mindanensis apoensis MEarns, Proc. U. S. Nat. Mus., vol, 28, 
p. 429. 


1912. Pithecus mindanensis mindanensis and Pithecus mindanensis apoensis Ho.- 
LISTER, Philippine Journ. Sci., vol. 7, ser. D, p. 37. 

Specimens.—Thirty-seven, from following localities: 

Mindanao: Catagan, 9 (Mearns); Lake Lanao, 2 (Mearns); Mount 
Apo, 5, including type of “apoensis’”’ (Mearns); Pantar, 10, including 
the type (Mearns); Sutug River, Gulf of Davao, 1 (Mearns); Tangob, 
2 (Mearns); Zamboanga, 3 (Mearns). 

Basilan: “ Basilan,” 1 (P. B. S.); Isabela, 3 (Mearns). 

Balut: 1 (Mearns). 
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In the light of the abundant material collected by Doctor Mearns 
on his second expedition in Mindanao, it seems impossible to recognize 
a subspecies, apoensis, from the island. 

PITHECUS CAGAYANUS (Mearns). 

Specimen.—One, the type, from Cagayan Sulu (Mearns). 

PITHECUS SULUENSIS (Mearns). 


Specimen.—One, the type, from Sulu: Crater Lake Mountain 
(Mearns). 

In the following table of measurements no skulls are listed which 
are not fully adult, with all the permanent teeth in place. 


Cranial and dental measurements of adult Philippine macaques. 
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Pithecus cagayenus. | 
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| 

Pithecus suluensis. | 

Crater Lake Mtn., Sulu.....| 125824" uate. is | 39.6 | 51 | 58.1 | 40.7 | 17.7 | 98 | 9.1 | 37 
; 


* Type. t Type of Cynomolgus mindanensis apoensia. 
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Family SUID. 


SUS PHILIPPENSIS Nehring. 





Specimen.—One, from Luzon: Casiguran (Mearns). 
SUS INCONSTANS Heude. 
Specimen.—One, from Mindanao: Catagan (Mearns). 
SUS CALAMIANENSIS Heude. 
Specimen.—One, from Culion (Lamson-—Scribner). 
SUS DOMESTICUS Errleben. 


Specimens.—Three, from the following localities: Luzon: Haights- 
in-the-oaks, 1 (Mearns); Laoag, | (Mearns). 
Mindanao: Zamboanga, | (Mearns). 


Family CERVID. 
RUSA PHILIPPINUS (Smith). 


Specimens.—Five, from the following localities: Luzon: Abra 
Province, 1 (Chase); Llocos Sur Province, 3 (Govt. Board Pan-Am. 
Exp.); Manila, | (Mearns). 


RUSA BARANDANUS (Heude). 


1888. Ussa barandanus Heupe, Mem. Hist. Nat. Emp. Chinois, vol. 2, pt. 1, p. 22. 
Specimens.—-Seven, from Mindoro (Le Hardy). 


RUSA FRANCIANUS (Heude). 
1888. Ussa francianus Hxupe, Mem. Hist, Nat. Emp. Chinois, vol. 2, pt. |, p. 24. 

Specimens.—Twenty-three, from localities as follows: Mindanao: 
Catagan, 10 (Mearns); Grand Malindang Mountain, 1 (Mearns); 
Lanao, 4' (collector unknown); ‘“ Mindanao,” 1' (Kelly); Pantar, 
1 (Mearns); Santa Maria, 1 (Mearns); Zamboanga, 5' (Mearns). 

There are apparently two forms of deer represented in the above 
series, or the variation in the size of the teeth in the common Min- 
danao Rusa is much greater than is usual in animals of this family. 
Without more material from other parts of the island, and especially 
topotypes of francianus, from Matai, Gulf of Davao, it seems unde- 
sirable to attempt to divide the species into local races. 


| * Frontals and antlers only. 
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Measurements of adult skulls of Rusa barandanus and R. francianus. 
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RUSA BASILANENSIS (Heude). 


1888. Melanaris basilanensis Heupe, Mem. Hist. Nat. Emp. Chinois, vol. 2, pt. 1, 
p. 49. 

Specimen.—One pair of antlers with frontals from Basilan: Isabela 
(Mearns). 

There are evidently two species of deer on Basilan. One, Rusa 
nigricans (Cervus steerii Elliot), is fairly well known. It is a much 
smaller species than is represented by the frontals and antlers col- 
lected by Doctor Mearns at Isabela. The species described by Heude 
was based on a mutilated skull, which was doubtfully supposed to 
represent a species related to R. alfredi of the more northern islands. 
From the excellent figure of this skull and the antlers, I judge Doctor 
Mearns’s specimen to be the same. If this is so, the species is a mem- 
ber of the group of larger Philippine deer, including philippinus of 
Luzon and francianus of Mindanao. 


RUSA NIGELLUS, new species. 


Type.—From Mount Malindang at 8,000 feet, Mindanao. Skin 
and skull of adult male (permanent teeth in place, but little worn), 
Cat. No. 144711, U.S.N.M. Collected May 30, 1906, by Dr. Edgar A. 
Mearns. Orig. No. 6193. 

Diagnosis.—A small deer apparently related to Rusa nigricans, but 
with prominent facial markings, smaller skull, and much smaller 
teeth. Very much less in size than the common deer of Mindanao, 
Rusa francianus. 

Color of type.—Face brownish-black, marked by two transverse 
bands of golden-brown, the first over muzzle 10 mm. above nose pad; 
the second across forehead, bowing to each horn. Lower lip whitish; 
chin blackish; throat dark brown with median longitudinal stripe of 
pale cinnamon. Nape and back of ears black; lining of ears buffy- 
white. Neck and body dark blackish-brown, the mummy-brown of 
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Ridgway, 1912, mixed with numerous blackish hairs; middle belly 
darker, more blackish; pectoral and inguinal regions ochraceous- 
buff, sharply marked from general color of middle underparts, legs, 
and sides. Outer sides of fore legs blackish; a narrow stripe of bright 
ochraceous down inner side to hoofs. Hind legs blackish above, with 
a narrow blackish stripe in front extending down to near hoofs; a 
wide area of ochraceous on back side from region of knee to the 
lateral hoof. 

Skull and teeth—Skull apparently much as in R. nigricans, but 
smaller, the adult male skull slightly smaller than the female of 
nigricans. Antler pedicles very long; even longer than usual in this 
group of small Rusine deer. Teeth much smaller than in nigricans. 
The antlers of the type are small, with very short brow tines. A shed 
antler from Grand Malindang Mountain, apparently of this species, is 
much the same. It is 115 mm. long from the burr, without fork, and 
with a short brow tine of only 21 mm. length on upper surface. 

Measurements of type (from skin).—-Head and body, 1,000 mm.; tail, 
80; ear, moistened, 80. Skull: Total length, estimated, 214; zygo- 
matic breadth, 92.5; palatal length, 124; length of median frontal 

suture, 78; greatest length of nasals, 67; greatest width of nasals, 
34.5; least width of nasals, 13.8; anterior point of nasals to end of 

| premaxille, 29.5; orbit to end of premaxille, 108.5; length of horn 
pedicle from orbit, 72.5; upper molar-premolar row, 66; upper molar 
row, 41; upper premolar row, 27.5; greatest width m?, 13.6; lower 
molar-premolar row, 72. 

Specimens.—Two, from locatities as follows: Mindanao: Grand 
Malindang Mountain, 1' (Mearns); Mount Malindang, 1 (Mearns). 


Family BOVID. 
BUBALUS BUBALIS (Linnus). 


Specimens.—Four, from localities as follows: 
Luzon: “Northern Luzon,”’ 2 (McCoy and Babbitt). 
Philippine Islands: 2 (Govt. Board Pan-Am. Exp.). 


BUBALUS MINDORENSIS Heude. 
Specimens.—Three, from Mindoro (Le Hardy, Merritt). 
Family EQUID2. 
EQUUS CABALLUS Linnaeus. 


Specimen.—One skull of the native domestic pony from Luzon: 
Laoag, Ilocos Norte (Mearns). 





1 Antler only. 








834 PROCEEDINGS OF THE NATIONAL MUSEUM. 


VOL. 46. 


APPENDIX. 


About 50 species of mammals, currently recognized from the Phil- 
ippine fauna, are still wanting in the collection of the United States 
National Museum. Certain other wide-ranging species, known to in- 
habit the archipelago, are not represented by specimens from the 
Philippine Islands. Examples of all these forms, listed below, are 
greatly desired. 


Family SORICIDA. 
CROCIDURA EDWARDSIANA Trouessart. 


Type-locality.—Sulu. 
Family TUPAITD2. 


TUPAIA PALAWANENSIS Thomas. 
Type-locality.—Palawan. 
TAPAIA MOLLENDORFFI Matschie. 
Type-locality.—Culion. 
TUPAIA CUYONIS Miller. 


Type-locality.—Cuyo. 
Family PTEROPID2. 


CYNOPTERUS BRACHYOTIS BRACHYOTIS (Miiller). 


1838. Pachysoma brachyotis Miter, Tijd. Nat. Gesch., vol. 5, pt. 1, p. 146. 

1862. Pachysoma luzoniense Peters, Monatsb. Kénigl. Preuss. Akad. (1861), p. 
708. (East slope of Volcano Yriga, Camarines, Luzon). 

1912. Cynopterus luzoniensis HotustER, Philippine Journ. Sci., vol. 7 
No. 1, p. 8. February. 

1912. Cynopterus brachyotis brachyotis ANDERSEN, Cat. Chiroptera Brit. Mus., 
vol. 1, p. 614. 


, sec. D, 


Type-locality.—-Dewei River, Borneo. Recorded from Luzon and 
Mindanao.' 


THOOPTERUS NIGRESCENS (Gray). 


Type-locality.—Morty Island, Malay Archipelago. Recorded from 
Luzon. 


PTENOCHIRUS JAGORII (Peters). 


Type-locality.—Daraga, Albay, Luzon. Recorded also from Min- 
doro and from Mindanao. 


1 Andersen, Cat. Chiroptera Brit. Mus., vol. 1, p. 618. 








a 
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PTEROPUS LEUCOPTERUS Temminck. 


Type-locality.—‘ Philippine Islands.” Known only from Luzon.' 


PTEROPUS MIMUS Andersen. 


1908. Pteropus mimus ANDERSEN, Ann. and Mag. Nat. Hist., ser. 8, vol. 11, p. 
364. October. 


Type-locality.—Macassar, Celebes. Recorded from Luzon.’ 


HARPYIONYCTERIS WHITEHEADI Thomas. 


Type-locality.—_Mindoro. The type, in the British Museum, is the 
only specimen known. 


Family RHINOLOPHID. 


RHINOLOPHUS ANDERSENI Cabrera. 

Type-locality.— Philippines (probably Luzon). 
RHINOLOPHUS PHILIPPINENSIS Waterhouse. 

Type-locality—Luzon. Recorded also from Mindanao. 


RHINOLOPHUS RUFUS Eydour and Gervais. 
Type-locality.— Manila, Luzon. 


Family HIPPOSIDERID2. 
HIPPOSIDEROS BICOLOR (Temminck). 
Type-locality Java, Amboina, and Timor. Has been recorded 
from Luzon and Palawan. 


HIPPOSIDEROS CORONATUS (Peters). 
Ty pe-locality.—Mainit, Mindanao. 


HIPPOSIDEROS OBSCURUS (Peters). 


Type-locality.—Paracali, Luzon. Known also in Dinagat, and 
reported from Mindanao. 


Family VESPERTILIONID. 
PIPISTRELLUS IRRETITUS (Cantor). 
Type-locality.—Chusan Island, China. Known from the Philippine 
Islands. 
PIPISTRELLUS TENUIS (Temminck). 
Type-locality—Java and Sumatra. Has been recorded in Min- 
danao. 
MINIOPTERUS AUSTRALIS Tomes. 


Type-locality.— Australia. Recorded from Luzon. 


! Andersen, Cat. Chiroptera Brit. Mus., vol. 1, p. 313, 1912. 
? Andersen, Cat. Chiroptera Brit. Mus., vol. 1, p. 133, 1912. 
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MINIOPTERUS PUSILLUS Dobson. 


Type-locality.—India or Philippine Islands. Recorded from Luzon 
and Mindanao. 


MINIOPTERUS TIBIALIS (Tomes). 
Type-locality Amboyna. Recorded from Luzon. 


MURINA CYCLOTIS Dobson. 


Type-locality.—Darjeeling, Northeast Bengal. Has been recorded 
from Mindanao. 
KERIVOULA HARDWICKII (Horsfield). 


Type-locality.— Java. Has been recorded in Mindanao and in 
Samar. 
KERIVOULA JAGORII (Peters). 


Type-locality.— Samar. 
KERIVOULA PELLUCIDA (Waterhouse). 
Type-locality.— Philippine Islands. 
KERIVOULA WHITEHEAD! Thomas. 
Type-locality.—Isabela, Northeast Luzon. 
Family MUSTELID. 
MYDAUS SCHADENBERGII Jentink. 
Type-locality.—Calamianes Islands. 
Family VIVERRID2. 
PARADOXURUS TORVUS Thomas. 
Type-locality—_Bongao, Tawi Tawi Group. 
ARCTICTIS WHITEI Allen. 
Type-locality._Iwahig, Palawan. 
MUNGOS PALAWANUS Allen. 
Type-locality.—Iwahig, Palawan. 
MUNGOS PARVUS (Jentink). 
Type-locality.—Calamianes Islands. 
Family FELID. 


FELIS MINUTA Temminck. 


Type-locality—Java. Known to occur on Calamianes, Cebu, 
Negros, Palawan, and Panay. 


Family SCIURIDZ. 


NANNOSCIURUS SAMARICUS Thomas. 


Type-locality—Samar. 
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SCIURUS ALBICAUDA Matschie. 
Type-locality.—Culion. 
SCIURUS MOLLENDORFFI Matschie. 
Type-locality.—Culion. 
SCIURUS PHILIPPINENSIS Waterhouse. 
Type-locality—Mindanao. Known also from Basilan. 
SCIURUS STEERII Giinther. 
Type-locality.—Balabac. 
Family PETAURISTID. 
SCIUROPTERUS CRINITUS Hollister. 
Type-locality.—Basilan. 
Family MURID. 
CRUNOMYS FALLAX Thomas. 
Type-locality.—Isabela, Luzon. 
CRUNOMYS MELANIUS Thomas. 
Type-locality.—Mount Apo, Mindanao. 
RHYNCHOMYS SORICOIDES Thomas. 
Type-locality.—Highlands of northern Luzon. 
PHLC@ZOMYS CUMINGI (Waterhouse). 


Type-locality Luzon. Recorded also from Marinduque and 
Mindoro. 
PHLG@OMYS ELEGANS (Cabrera). 


1901. Capromys elegans CABRERA, Bol. Soc. Espaii. Hist. Nat., p.372. December. 
1912. Phleomys elegans CABRERA, Trab. Mus. Cien. Nat., No. 3, p. 30. 


Type-locality.—Philippine Islands.* 
EPIMYS LUTEIVENTRIS (Allen). 
Type-locality.—Iwahig, Palawan. 
EPIMYS TYRANNUS Miller. 
Type-locality.—Ticao Island. 
MUS CASTANEUS Waterhouse. 
Type-locality.—Philippine Islands. 


1 Cabrera, Trab. Mus. Cien. Nat., No. 3, 1912, p. 30. 
95278°—Proc.N.M.vol.46—13——-22 
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BATOMYS GRANTH Thomas. 
Type-locality—Highlands of northern Luzon. 
CARPOMYS PHAURUS Thomas. 


Type-locality.—Highlands of northern Luzon. 


Family HYSTRICID. 
THECURUS PUMILUS (Giinther). 
Type-locality—Puerto Princesa, Palawan. Known also from 
Balabac and from Calamianes. 
Family MANIDZ. 
MANIS JAVANICA Desmarest. 


Type-locality— Java. Known from Palawan, and has been re- 
corded on Culion. 


Family LEMURID. 
NYCTICEBUS MENAGENSIS (Lydekker). 
Type-locality—Bongao and Tawi Tawi. 
Family TARSITD.£. 
TARSIUS FRATERCULUS Miller. 
Type-locality.—Sevilla, Bohol. 
TARSIUS PHILIPPENSIS Meyer. 


Type-locality.—Samar.' 
Family HYLOBATID2. 


HYLOBATES FUNEREUS Geoffroy. 
Type-locality.—Sulu. 
Family SUID. 
SUS AHG@NOBARBUS Huet. 
Type-locality.— Palawan. 
SUS BARBATUS BALABACENSIS Major. 
Type-locality.—Balabac Island. 
SUS BARBATUS PALAVENSIS Nehring. 
Type-locality — Puerto Princesa, Palawan. 
SUS CEBIFRONS (Heude). 


Type-locality Masbate. Recorded also from Cebu. 


1 Elliot, Rev. Primates, vol. 1, p. 10, 1913. 
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SUS MINUTUS Heude. 
Type-locality.—La Laguna to Tarlac, Luzon. 


Family TRAGULID. 


TRAGULUS NIGRICANS Thomas, 


/ 


Type-locality.—-Balabac. 
Family CERVID. 
RUSA ALFREDI (Sclater). 


Type-locality.—Philippines (received from Manila). Recorded 
from Cebu, Guimaras, Leyte, Masbate, Negros, Panay, and Samar. 


RUSA CALAMIANENSIS (Heude). 


1888. Hyelaphus calamianensis Heupve, Mem. Hist. Nat. Emp. Chinois, vol. 2, 
pt. 1, p. 49. 

1897. Cervus culionensis Evuiot, Field Mus. Pub. Zool., vol. 1, No. 7 (not paged), 
June. (Culion.) 

1912. Rusa culionensis Houuster, Philippine Journ. Sci., vol. 7, sec. D, No. 1, 
p. 40. 


Type-locality.—Calamian, Philippine Islands. 


RUSA NIGRICANS (Brooke). 


1877. Cervus nigricans Brooke, Proc. Zool. Soc. London (1877), pt. 1, p. 57, 
June 1. 

1896. Cervus steerti Exiiot, Field Col. Mus. Pub. Zool., vol. 1, No. 3, p. 72, May. 
(Basilan.) 


1912. Rusa nigricans and Rusa steerii HouusterR, Philippine Journ. Sci., vol. 7, 
sec. D, p. 40. February. 


Type-locality.—Philippines. Known only from Basilan. 


The status of none of the following deer, described by P. M. Heude 
in the Mémoires concernant |’Histoire Naturelle de l’Empire Chinois, 
has ever been determined, because of lack of material. Good series 
of specimens, particularly skulls with perfect sets of teeth, from all 
the type localities will be necessary before these names can properly 
be dealt with. 


Ussa ambrosianus. Nueva Ecija, Luzon. 

Ussa atheneensis. Luzon. 

Ussa baryceros. La Laguna and Batangas, Luzon. 
Ussa brachyceros. Batangas, Luzon. 

Melanaxis breviceps. Masbate Island. 

Ussa chrysotrichos. La Laguna and Batangas, Luzon. 
Ussa cinereus. Cebu Island. 

Ussa corteanus. Mariveles, Luzon. 

Ussa crassicornis. Cebu. 
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Ussa dailliardianus. Jala-Jala, Laguna, Luzon. 
Melanaxis (?) elegans. Philippine Islands. 
Ussa elorzanus. Bataan Province, Luzon. 
Ussa garcianus. Nueva Ecija, Luzon. 
Ussa gonzalinus. Philippines, probably Luzon. 
Ussa gorrichanus. Batangas, Luzon. 
Ussa guevaranus. Mariquina, Luzon. 
Ussa guidoteanus. Batangas, Luzon. 
Ussa hipolitianus. La Laguna and Batangas, Luzon. 
Ussa longicuspis. Probably Luzon. 
Ussa macarianus. Nueva Ecija, Luzon. 
Ussa maraisianus. Jala-Jala, Laguna de Bay, Luzon. 
Ussa marzaninus. Nueva Ecija and La Laguna, Luzon. 
Melanaxis masbatensis. Masbate Island. 
Ussa michaelinus. San Miguel de Murcia, Tarlac, Luzon. 
Ussa microdontus. Batangas, Luzon. 
Ussa nublanus. La Laguna, Luzon. 
Ussa ramosianus. Nueva Ecija, Luzon. 
Ussa rosarianus. Nueva Ecija, Luzon. 
Ussa roxasianus. Batangas, Luzon. 
Ussa rubiginosus. Bataan and Nueva Ecija, Luzon. 
Cervus soloensis. Sulu. 
1885. Clervus] soloensis Heupg, Catalog. des Cerfs Tachetés, p. 1. 
1894. Sikelaphus soloensis Heupre, Mem. Hist. Nat. Emp. Chinois, vol. 2, 
pt. 3, p. 147. 
Ussa spatharius. La Laguna, Luzon. 
Ussa telesforianus. Batangas (?), Luzon. 
Ussa tuasoninus. Batangas, Luzon. 
Ussa verzosanus. Nueva Ecija, Luzon. 
Ussa vidalinus. San Miguel de Murcia, Tarlac, Luzon. 
Ussa villemerianus. San Miguel de Murcia, Tarlac, Luzon. 


Family BOVID. 
BUBALUS MAINITENSIS Heude. 
Type-locality.—Lake Mainit, Mindanao (domesticated). 


BUBALUS MOELLENDORFFI Nehring. 


Type-locality.— Busuanga Island, Calamianes. Also recorded from 
Culion. 
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EXPLANATION OF PLATES. 


PuaTE 27. 
Skull of type-specimen of Pithecus mindorus, U.S.N.M. Cat. No. 144674, from 
Alag River, Mindoro (two-thirds natural size). 


Fig. 1. Dorsal view. 
2. Ventral view. 
PLaTE 28. 


Skull of type-specimen of Pithecus mindorus, U.S.N.M Cat. No. 144674, from Alag 
River, Mindoro (two-thirds natural size). 
Fig. 1. Left mandibular ramus. 
2. Mandible, dorsal view. 
3. Skull, lateral view. 
PuaTE 29. 


Skull and teeth of type-specimen of Rusa nigellus, U.S.N.M. Cat. No. 144711, from 
Mount Malindang, Mindanao. 


Fig. 1. Skull, dorsal view (one-third natural size). 
2. Leit mandibular ramus (one-third natural size). 
3. Right maxillary tooth row (natural size). 
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SKULL AND TEETH OF RUSA NIGELLUS FROM MINDANAO, 
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DESCRIPTIONS OF NEW HYMENOPTERA, NO. 8. 


By J. C. Crawrorp, 
Associate Curator, Division of Insects, United States National Museum. 


This paper contains the results of an examination of a small but 
extremely interesting collection from Trinidad, sent by Mr. F. W. 
Urich. Coming from a region from which so little is known, most of 
the species proved to be undescribed. Attention is also called to the 
habits recorded in this paper of the female of Trissolcus euschisti 
brooding over her eggs, until they are almost ready to hatch. 

Where both sexes of a species are described, the one described last 
is the allotype. Comparative measurements where given in figures 
were made with the Zeiss binocular microscope equipped with number 
2 eyepieces and the a, objective and an eyepiece micrometer. 


Superfamily SERPHIDOIDEA. 


Family SCELIONIDA. 
TRISSOLCUS EUSCHISTI Ashmead. 


On August 4, 1912, Mr. H. L. Viereck collected on Plummers 
Island, Maryland, some hemipterous eggs (later determined by Mr. 
Heidemann as probably the genus Perillus) over which a female of 
the above species was brooding. For several days while kept in a 
vial she continued to show great solicitude over the eggs which at the 
time they were collected were beginning to turn dark as a result of 
the development of the pupw. She continued this brooding until sepa- 
rated from the eggs to keep her distinct from the progeny, the first 
of which appeared on August 13. In all 22 issued (all females) and 
some three or four died without being able to emerge. 


TRISSOLCUS URICHI, new species. 


Female.—Length about 1.25 mm. Black, the legs, except coxs, 
and antenne, except the brown club, rufo-testaceous; face reticulated 
and with scattered punctures; no smooth medial area in front of 
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anterior ocellus; first joint of funicle slightly but distinctly longer 
than pedicel; mesoscutum, except anteriorly where granulose, 
granular-reticulate, at extreme rear exactly the same as medially; 
scutellum with similar sculpture, with a median longitudinal carina 
and a row of pits at apex; metanotum and propodeum coarsely rugose; 
wings hyaline; first segment of abdomen with ruge almost reaching 
apex; second segment with a basal row of pits, and rest of segment 
smooth. 

Male.—Length about 1.2 mm. Similar to the female, except in 
secondary sexual characters. 

Type-locality.—Port of Spain, Trinidad. 

Described from 18 females and 2 males reared from the eggs of a 
hemipteron during January, 1912, by F. W. Urich, after whom the 
species is named. 

Type.—Cat. No. 16034, U.S.N.M. 


TRISSOLCUS TRINIDADENSIS, new species. 


Female.—Length about 1.2 mm. Black, the antennw brown, with 
the scape and pedicel lighter; cox black, femora, except the lighter 
apices, dark brown, tibiw and tarsi light brown; face reticulated, 
with scattered punctures and with no medial smooth area in front 
of anterior ocellus; first joint of funicle hardly longer than pedicel; 
mesonotum anteriorly rugulose, medially granulose-reticulate; pos- 
teriorly more shiny and more granulose; scutellum apically with a 
row of pits, with a median longitudinal carina, basally rugulose, disk 
shiny, almost smooth; wings hyaline; segment one of abdomen lon- 
gitudinally rugose almost to apex; second segment with a basal row 
of pits. 

Male.—Length about 1.05 mm. Similar to the female except in 
secondary sexual characters, the antenne (only 9 joints remaining) 
testaceous; the legs lighter brown than in female, with the femora 
not much darker than the tibie. 

Type-locality.—St. Augustine, Trinidad. 

Described from 8 females and 1 male reared from the eggs of Sphyro- 
coris obliquus on cotton, May, 1912, by F. W. Urich. 

Type.—Cat. No. 16035, U.S.N.M. 

This species closely resembles the last but is smaller, has darker 
colored antenne and legs, and has the sculpture at the rear of the 
mesoscutum and on base of scutellum different from that on middle 
of mesoscutum. 


TELENOMUS TABANOCIDA, new species. 


Female.—Length about 0.85 mm. Black, the antenne and legs 
brown, the coxs darker, the trochanters and bases of femora and the 
tarsi lighter; head wider than long but not twice as wide; face smooth, 
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polished; pedicel distinctly longer than the first joint of the funicle, 
which is hardly longer than broad, following joints of funicle, not as 
long as broad; club five-jointed; mesoscutum shiny, with large, seat- 
tered punctures; wings hyaline; abdomen narrow, elongate, as long 
as the head and thorax combined; first and second abdominal seg- 
ments each with a row of short striew basally; second segment about 
one and one-half times as long as broad. 

Male.—Length about 0.75mm. Brown, with the abdomen darker; 
face testaceous, shading into brown above; antennsz and legs, includ- 
ing cox, testaceous; similar in sculpture to the female; the three 
basal joints of the funicle subquadrate, the rest transverse, the apical 
joint subquadrate. 

Habitat.—St. Josephs River, Trinidad. 

Described from 10 females and 15 males reared from tabanid eggs 
in January, 1912, by F. W. Urich. 

Type.—Cat. No. 16036, U.S.N.M. 


TELENOMUS MERIDIONALIS Ashmead. 


Among the material sent by Mr. Urich there is a fine series of this 
species reared from the eggs of a pentatomid, with the record, La 
Josefine, Sangre Grande, Trinidad, January, 1912, F. W. Urich, 
collector. 

TELENOMUS ALBITARSIS Ashmead. 

The above-mentioned material contained a large series of this form 
reared from the eggs of a noctuid, with the record, St. Joseph, Trini- 
dad, September, 1912, P. Lachmere-Guppy, collector. 


Superfamily CHALCIDOIDEA. 
Family EURYTOMID. 


CHRYSEIDA INOPINATA Brues. 


The U. S. National Museum possesses one female from Browns- 
ville, Texas, with the date, June 6, E. A. Schwarz, collector, and one 
male from the same locality, with the record, ‘‘2-3-'13” bred from 
Oncideres putator by M. M. High, Chittenden (Bureau of Entomology, 
U. S. Department of Agriculture), No. 1921. 


NEORILEYA ASHMEADI, new species. 


Female.—Length about 2 mm. Black, with the scape rufo- 
testaceous, obscured with fuscous, and the femora and tibie, except 
apices, honey color; apices of femora and tibis and the tarsi whitish; 
antenne (the club missing) dark brown; head and thorax finely 
umbilicately punctured; face with a median carina from antennal 
fossa to mouth parts and also laterad a few strie converging towards 
mouth parts; outer orbits with a carina coming over top of eye and 
down inner orbits to a point opposite middle of antennal fossa, where 









| 
) 
: 


346 PROCEEDINGS OF THE NATIONAL MUSEUM. VoL. 46. 


it runs diagonally and downward to antennal fossa; wings hyaline; 
abdomen finely punctured above. 

Habitat.—St. Clair, Trinidad. 

Described from 7 specimens reared August, 1912, from unknown 
eggs by Mr. F. W. Urich. 

Type.—Cat. No. 16037, U.S.N.M. 

This species greatly resembles N. flavipes Ashmead, but in that 
species the inner orbits are little or not at all convergent; the diagonal 
carina running from carina along inner orbit to antennal fossal touches 
the latter almost at base and is continued below base. 

The species is named in honor of Dr. W. H. Ashmead, who described 
not only this genus, but also many others in his generic revision of the 
Chalcidoidea. 


Family PERILAMPID. 
PERILAMPIDEA, new genus. 


Antenne 13 jointed with 2 ring joints, the pedicel shorter than the 
first joint of funicle; eyes distinctly hairy; mandibles 3-toothed; 
thorax above coarsely umbilicately rugoso-punctate; parapsidal fur- 
rows indicated only by an indistinct depression of the surface ante- 
riorly; axille widely separated; stigmal vein about two-thirds as 
long as the marginal; postmarginal longer than the marginal; hind 
tibizs with 2 apical spurs; abdomen compressed. 

This genus resembles Perilampus in the thorax, but the antenne 
have 2 ring joints, the eyes are conspicuously hairy, the stigmal and 
postmarginal veins are long and the abdomen is compressed. 

Type.—Perilampidea syrphi Crawford. 


PERILAMPIDEA SYRPHI, new species. 


Female.—Length about 2.25 mm. Head and thorax very dark 
blue, back of head and disk of mesoscutum bronzy; scape and pedicel 
testaceous, rest of antenne brown; face rather finely reticulated by 
caring, along upper inner orbits becoming umbilicate; thoracic notum 
except extreme sides of scutum and axille with coarse irregular 
reticulate umbilicate punctures; parapsidal furrows indicated ante- 
riorly only by a slight depression of the integument, otherwise obso- 
lete; under side of projecting apical portion of scutellum more finely 
reticulated; wings hyaline, veins light brown; coxw# brown with 
purple reflections; femora brown, their apices and the rest of the 
legs whitish; abdomen brown. 

Habitat.—Moruga, Trinidad. 

Described from 3 specimens reared by F. W. Urich, in May, 1912, 
from the larva of a syrphid preying on Dactylopius citri found on 


cacao. 
Type.—Cat. No. 16038, U.S.N.M. 





—E el 


fin SOS 





eee 


T_T a _ 


wo, 20282. DESCRIPTIONS OF NEW HYMENOPTERA, 8—CRAWFORD. 347 





Family ENCYRTIDA. 
(BRASEMA) ANASTATUS RUGOSICOLLIS (Cameron). 


This species has been reared from the eggs of Microcentrum rhom- 
bifolium at Lindsay, California, by Mr. J. R. Horton, of the United 
States Department of Agriculture. 


OOENCYRTUS TRINIDADENSIS, new species. 


Female.—Length about 0.8 mm. Green, the scutellum, lower part 
of face and apex of abdomen bronzy; face above antenne and the 
mesoscutum and scutellum, except at apex, reticulate; scape dark 
brown, rest of antenne lighter brown; pedicel about as long as joints 
1 and 2 of funicle combined, the first joint of funicle slightly longer 
than the second; ocelli in an equilateral triangle; femora dark brown, 
fore and mid tibie narrowly and hind tibiw broadly, annulate with 
dark brown. 

Male.—Length about 0.62 mm. Similar to the female but the 
head green, the dorsum more aeneous, with some bronzy reflections, 
the antenne testaceous and the bandson the tibissomewhat narrower. 

Habitat.—Port of Spain, Trinidad. 

Described from many specimens reared from the eggs of a penta- 
tomid in February, 1912, by F. W. Urich. 

Type.—Cat. No. 16039, U.S.N.M. 

The female differs from 0. anasz in the dark femora and annulate 
tibie; from johnsoni by the annulate tibiw; clisiocampae has the see- 
ond joint of funicle slightly longer than first and the lateral ocelli 
farther from each other than to anterior ocellus. 


OOENCYRTUS CHRYSOP2, new species. 


Female.—Length,0.5 mm. Above greenish, the scutellum aeneous; 
face mostly aeneous, pleure brown; antenne and legs testaceous 
with a very slight brownish tinge, 
the coxw slightly darker; pedicel 
much longer than first joint of fun- 
icle, the joints of the funicle sub- 
quadrate (see fig. 1); mesoscutem Fig. 1.—OOENCYRTUS CHRYSOPZ, OUTLINE 
shiny, almost smooth; scutellum ee 
with crowded very fine punctures, resembling minute thimblelike 
punctures; wings hyaline. 

Type-locality.— Verdant Vale, Arima, Trinidad. 

Host.—Eggs of Chrysopa species. 

Described from specimens reared by Mr. F, W. Urich. 

Type.—Cat. No, 16040, U.S.N.M. 

This species is distinguished by thesubquadrate joints of the funicle. 
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SIGNIPHORA GIRAULTI, new species. 


Female.—Length about 1 mm. Blue-black (when mounted on a 
slide brown) the face and legs more brownish, the tarsi whitish; face 
with a few scattered punctures; mesonotum transversely striated; 
fore wings with the anterior margin fumated out to end of the marginal 
vein and at this point extending 
entirely across wing and dilated on 
inner posterior margin (see fig. 2); 
cilia at apex of anterior wing very 
short, those at apex of hind wings 
much longer; submarginal vein with 

Fig. 2.—SioNIrHoRa Girautm. Frontwina four bristles, marginal vein with 
ss inmeeaass one at extreme base, and at apex 
and on stigmal a group of five; near base of wing a bristle on the 
disk of wing between submarginal vein and anterior margin of wing; 
mid femora at apex above with two spines, with one on side and one 
near lower margin; mid tibise with one above near base and one at 
apex with two on side at apex and 
one near apex on lower margin; api- 
cal spur of mid tibize with about 14 
teeth the basal two of which are 
shorter and more slender than those 
immediately following (fig. 3). 

Described from four specimens Fig. 3.—SIGNIPHORA GIRAULTI. MIDDLE 
(three on slides and one on card ey 
point) labeled “La Lune and Moruga, Trinidad, from Dactylopius 
citri, F. W. Urich, collector. 

Type.—Cat. No. 16041, U.S.N.M. 

In the illustration of the wing the bristles have been made more 
distinct than they really are, in order to show more clearly. 

This species belongs to the nigra group as defined by Girault and 
in his table’ would run near corvina which has the fumation of the 
wing quite different, the marginal fringes of the hind wing no longer 
than those on the fore wing, etc. 

The species is named after Mr. A. A. Girault, who has recently 
monographed this most interesting group. 


Family EULOPHIDA. 
DEROSTENUS FULLOWAYI, new species. 

Female.—Length about 1 mm. Green, head and thorax above 
including scutellum with minute thimblelike punctures, abdomen 
except the brown apices of segments with very similar sculpture; 
antenns brown, joints of funicle almost as broad as long, the first 








1 Proc. U. S. Nat. Mus., vol. 45, p. 227 and following. 
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shorter than the pedicel; wings with a distinct but small cloud back 
of stigmal knob; legs whitish, the coxe green, the hind femora, except 
tips, brown, with more or less green tinge. 

Male.—Unknown. 

Described from specimens reared at Honolulu, Hawaii, by Mr. 
D. T. Fulloway from Agromyza diminuta, together with a species of 
Diaulinus and one of Chrysocharis, the type mounted in balsam, para- 
types both in balsam and on card points. 

Type.—Cat. No. 15674, U.S.N.M. 

In some of the paratypes the middle femora are more or less brown. 

This species resembles D. punctiventris Crawford, but has much 
stronger and deeper sculpture, has the scutellum with as strong sculp- 
ture as the rest of the mesonotum (in punetiventris the scutellum is 
almost smooth medially) and has the legs differently colored. 


Family MYMARID. 
Tribe GONATOCERINI. 
XENOMYMAR, new genus. 


Tarsi 5 jointed, abdomen sessile, antenne female, 8 jointed, the 
third joint shorter than pedicel, the fourth joint as long as scape (see 
fig. 4); of male, 13 jointed; fore 
wings almost parallel sided with 
the marginal vein very long ex- 
tending three-fifths of the length of 
the dilated portion of wing (see 
fig. 5); cilia at apex of fore wings 
about one and one-half times as 
long as greatest width of wing; disk of wing with hairs toward apex 
indistinctly arranged in about 3 rows; sheaths of ovipositor somewhat 
exserted. 

Type.—X enomymar urichi Crawford. 


Fic. 4.—XENOMYMAR URICHI. ANTENNA OF 
FEMALE. 


XENOMYMAR URICHI, new species. 
Female.—Length, about 0.5 mm. Very light yellowish with the 


GepZ: head somewhat brownish, 
tj g the antenne at base more 
es ee nearly colorless and apically 


nee & 3 ° ~& more brownish; and the 


SS wings somewhat infuscated 
WN beyond the base of the mar- 


\ ginal vein. 
Fic. 5.—XENOMYMAR URICHI. FRONT WING OF Male. ~Length, about 0.4 
FEMALE. mm. Similar to the female; 


joints 4-13 of antenne subequal in length. 
Habitat.—Verdant Vale, Trinidad. 
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Described from 12 specimens (on two slides, one slide with four 
females and two males labeled types, the other with six females la- 
beled paratypes) with the additional data issued from grass January 
27, 1913. F. W. Ulrich, collector. 

Type.—Cat. No. 16042, U.S.N.M. 


GONATOCERUS ANOMOCERUS, new species. 


Female.—Length, about 0.65 mm. Dark brown, the under side 
of thorax lighter, the antenne and legs testaceous and slightly suf- 
fused with brownish; antennz anomalous, the first, second, and 
fourth segments of funicle almost ring-like (see fig. 6); fore wings 

broad, hyaline, disk covered with 

noone” cilia but with an oblique hairless 

streak just beyond apex of mar- 

Fig. 6.—GONATOCERUS ANoMOcERUs. ANTENNA ginal vein and extreme base of 

—— wing without cilia; marginal cilia 

short; hind wings narrow, with marginal cilia longer than width of 

wing, along anterior margin with a single row of discal cilia; disk 
of hind wing otherwise bare; valves of ovipositor not exserted. 

Male.—Length, about 0.6 mm. Similar but with normal anten- 
nz (apical three joints missing) somewhat lighter in color than in 
the female, as are the legs. 

Type-locality.—V erdant Vale, Trinidad. 

Host.—Eggs of Horiola arcuata. 


Described from five specimens (on one balsam slide) reared July, 
1912, by Mr. F. W. Urich. 

Type.—Cat. No. 16043, U.S.N.M. 

The peculiar antenne of the female readily distinguish this species. 


Tribe ANAPHINI. 


ANAPHOIDEA LATIPENNIS, new species. 


Female.—Length, about 0.68 mm. Brown, with the legs and 
antenne, except the brown club, flavous; basal half of abdomen 
flavous with some brown intermin- 
gled; pedicel slightly longer than 
second joint of funicle; (relative 
length of antennal joints is as fol- 
lows, scape 24; pedicel 14, funicle 
5, 12, 12, 9, 10, 9, respectively; 
club 33, fore wings broad, the ie. 7—Anarmomea LanPennis. OUTUNE 
hind margin strongly curved (see OF FOREWING OF FEMALB. 
fig. 7); disk of fore wings closely covered with cilia, not distinctly 
in rows but at widest point about 20 rows; cilia not extending basad 
of marginal vein; an oblique hairless line extending almost to anterior 
margin and at its anterior end somewhat beyond apex of marginal 
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vein; fore wings along submarginal vein slightly infusecated, extend- 
ing outward to about middle of marginal vein, from here distinct 
and extending caudad across wing, thence outward along hind mar- 
gin to about middle of wing; longest cilia slightly over half the 
greatest width of wing; disk of hind wing on outer half with a row 
of cilia at front and one at hind margin and between them 4-6 indis- 
tinct rows; sheaths of ovipositor exserted about one-third length of 
abdomen. 

Male.—Length about 0.55 mm. Similar to female but antenne 
entirely flavous, and band at base of abdomen not as distinct as in 
female. 

Type-locality.— Verdant Vale, Trinidad, West Indies. 

Host.—Eggs of Horiola arcuata. 

Described from seven specimens (on two balsam slides), the type 
slide with 3 females and 1 male; reared in July, 1912, by Mr. F. W. 
Urich. 

Type.—Cat. No. 16044, U.S.N.M. 

Distinguished by the lighter color band at base of abdomen, and 
broad wings. 

Tribe MYMARINI. 


NEOMYMAR, new genus. 


Tarsi four jointed, abdomen petiolate; antenne nine jointed, the 
scape not longer than the thickness of the head (anterio-posteriorly) ; 
fourth joint of antenne not longer 
than fifth, the sixth somewhat pe me 
shorter, seventh and eighth shorter, 
club not as long as these two joints P16. §-—Ntomymak virneck!. ANTENNA oF 
combined (see fig. 8); apical half 
of fore wings broadened, without veins, and covered with irregularly 
placed hairs; marginal cilia long. 

Type.— Neomymar vierecki Crawford. 

This genus differs from Mymar in the short scape, the short fourth 


joint of antenne in the female, in having more of the fore wing 
dilated, and without a longitudinal row of bristles. 


NEOMYMAR VIERECKI, new species. 


Female.—Length, about 1.25 mm.; antenne, about 1.5; fore wing, 
about 1.62. Light brown with the legs, including coxe, very light 
yellowish; the hind tibie somewhat infuscated apically; antenne 
about the color of the legs, with the basal part of joints 4-6 and 
apex of eighth joint somewhat infuscated and the club very dark 
brown; cilia of fore wings longer than greatest width of wing; fore 
wing except a strip along anterior margin with irregularly placed 
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hairs, the anterior ones in a more or less distinct row; hind wings 
linear, the marginal cilia about two-thirds as long as those on fore 
wings. 

Hatntat.—Rosslyn, Virginia. 

One specimen collected October 1, 1912, by Mr. H. L. Viereck, 
after whom the species is named. 

Type.—Cat. No. 16045, U.S.N.M, 










DESCRIPTIONS OF NEW SPECIES OF CRABS OF THE 
FAMILIES GRAPSIDZ AND OCYPODID. 








By Mary J. Ratusvun, 
Assistant Curator, Division of Marine Invertebrates, United States National Museum. 










Four new species of Indo-Pacific crabs from various sources are 
here described. They are additional to those included in special 
faunal reports now in preparation A similar paper was published 
as No. 1971 of these Proceedings. 


Family GRAPSIDZ. 
ERIOCHEIR LEPTOGNATHUS, new species. 
Plate 33, figs. 2 and 3. 


Type-locality.—Shanghai, China; received from E. Deschamps; 1 
female, immature. 

Type.—Cat. No. 45567, U.S.N.M. 

Dimensions.—Type female, length 10.6 mm., width 11.6 mm. 

The single specimen has been dried. Surface much more even 
than in the species already known; postfrontal and pregastric lobes 
slightly marked; a finely granulate ridge a little concave forward 
runs inward from the third lateral tooth; carapace bordered by a 
raised granulate line; front short, 3-lobed, middle lobe broad and 
straight (not emarginate) at the middle. 

Antero-lateral margin arcuate, tridentate; the first or orbital tooth 
the longest, rectangular, separated by a U-shaped:notch from the 
second tooth which is acute-angled and sharp; third tooth smaller, 
acute. The line forming the upper border of the declivous postero- 
lateral area is sinuous and does not quite reach the posterior margin; 
postero-lateral margins slightly convergent. 

Ischium and merus of outer maxillipeds narrower and longer than 
in other species; gape correspondingly wider. No tooth on upper 
margin of arm; an acute tooth at inner angle of wrist; no hair on 
outer surface of palm; fingers tapering regularly to the slender tips. 

The merus joints of the first three legs have an acute subdistal tooth; 
on the last leg the tooth is rectangular and inconspicuous. 
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This species differs from EF. japonicus de Haan,' E. sinensis (Milne 
Edwards) ,? and £. rectus (Stimpson), in its more even surface, shorter 
front with straighter margin, shallower orbits, and narrower max- 
illipeds. 


PTYCHOGNATHUS JOHANNZ, new species. 


Plate 30. 


Type-locality.—Johanna Island, Comoro Islands, Western Indian 
Ocean; collected by Hildebrandt; received in exchange from the 
Berlin Museum; 1 male. 

Type.—Cat. No. 22799, U.S.N.M. (formerly No. 4598, Berlin Mu- 
seum). 

Dimensions.—Male, length 16.3 mm., width 19 mm. 

Carapace flattened except anteriorly, slightly narrowed anteriorly, 
regions not delineated; surface punctate, mostly nongranulate; 
H-depression and postfrontal lobes well marked; front inclined, 
bimarginate, sinuous, lobes of lower margin projecting beyond those 
of upper margin; upper margin of orbit sinuous, directed backward 
and outward; tooth at angle of orbit obtuse; other lateral teeth blunt; 
teeth not well separated, second overlapping first, and third over- 
lapping second, forming closed fissures and shallow sinuses; the ver- 
tical, postero-lateral area separated from the dorsal surface by a ridge 
only in the posterior half. 

Antennules folded obliquely transversely. Epistome narrow, pos- 
terior edge crenate. Exognath very convex, its greatest width equal- 
ing that of the ischiognath; the latter increasing in width distally; 
lobe of merognath very large and extended laterally. 

Chelipeds of male stout. In the single specimen the right one is 
much the smaller, perhaps due to regeneration. Upper and inner 
margins of arm with a scant fringe of hair; inner angle of wrist bluntly 
rectangular; a patch of hair below the outer angle; left palm about 
two and one-half times as high as its superior length; a very large 
patch of long hair on the outer face near the fingers and continued 
half way along the fingers; largest prehensile teeth near middle of 
immovable finger; on the outside of this finger near the tip there is a 
very inconspicuous Y-shaped fringe of short hair; within the spoon 
of both fingers are several small fascicles of hair. 

Legs moderately hairy. 

Abdomen of male triangular-oblong; on each side of the first seg- 
ment there is a deep cavity which occupies about one-fourth of the 
segment. 

1 Grapeus ( Bricthelr) Jjapontous de Haan, Fauna Japon., Crust., 1835, p. 59, pl. 17. , 


2 Kriochirus sinensis Milne Edwards, Arch. Mus, Hist. Nat., Paris, vol. 7, 1854, p. 146, pl. 9, figs, 1-1c. 
* Priochirus rectus Stimpson, Proc, Acad, Nat, Sci, Phila., vol. 10, 1858, p. 103 [49). 
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This species is closely related to P. riedelit pilosa de Man,' but differs 
in several important particulars. The form of the maxilliped is very 
different; the exognath is narrower, the ischiognath has not parallel 
sides, nor is the merognath elongate, but broader than long; the palm 
lacks the curved groove near the wrist which is characteristic of 
riedelii * and r. pilosa; the abdomen is broader and less triangular, 
the length of the sixth segment is less than half its proximal width. 


SESARMA (SESARMA) TIOMANENSE, new species. 
Plate 31. 


Type-locality.—Pulo Tioman, Malay Peninsula; Dr. W. L. Abbott; 
October 14, 1900; 1 female, ovigerous. 

Type.—Cat. No. 24806, U.S.N.M. 

Dimensions.—Female, length, 34.7 mm.; greatest width, at third 
lateral tooth, 42 mm.; width between orbital angles, 40 mm.; width 
of front at level of eyes, 21 mm.; extreme length of propodus of 
cheliped, 35.2 mm.; superior length of same (spine excluded), 13.3 
mm.; height of same (spine excluded), 19 mm.; length of movable 
finger, 23.7 mm. ; 

Carapace very high, very convex antero-posteriorly ; hepatic, meso- 
gastric, cardiac and intestinal regions bordered by deep grooves; 
surface mainly covered with tufts of dark-colored bristles. The nar- 
row part of the mesogastric region is traversed in its posterior half by 
a high, blunt median ridge, which is surmounted by a band of bristles. 
Postfrontal lobes deeply separated, the median furrow much deeper 
and wider than the outer furrows, which are continued backward to 
the widest part of the mesogastric region; lobes of the inner pair 
twice as wide as those of the outer pair; the inner lobes appear trans- 
verse in dorsal view, but curve downward toward the middle in front 
view; the outer lobes have an oblique edge, sloping downward to the 
inferior angles of the front. The surface of the front below the lobes 
is very shallow; the lower margin is cut into two broad lobes sepa- 
rated by an equally broad sinus, while the outer angles are produced 
outward and downward in a triangular and subacute tooth. 

Superior margin of orbit transverse, deeply sinuous. Three acute 
lateral teeth, including the orbital tooth, each higher than the pre- 
ceding, the second the longest, the third the shortest; margins den- 
ticulate. Side margins of carapace arcuate. 

Epistome very deep, the lateral tooth of its lower border spiniform. 
Merus of outer maxillipeds considerably longer than ischium. 

Chelipeds slightly unequal, distinguished by their spinous margins. 
Inner margin of ischium and merus armed with spines; instead of a 
large tooth near the distal end of the merus there are two small 


1 In Weber’s Zool. Ergebnisse einer Reise in Niederliindisch Ostindien, vol. 2, 1892, p. 323. 
2 Gnathograpsus riedelii A. Milne Edwards, Nouv. Arch, Mus. Hist. Nat., Paris, vol. 4, 1868, p. 182, pL 
27, figs. 1-5. 
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bispinous projections; outer margin of merus also spinous; upper 
margin bluntly denticulate with oblique rugose lines and armed sub- 
distally with an acuminate spine. Upper surface of wrist covered 
with flattened tubercles, its inner distal margin spinous, the spines at 
the inner angle enlarged on the right or larger cheliped only; below 
the inner proximal margin there is a laminiform margin which is den- 
ticulate and terminates below the inner angle in a sharp spine; inner 
surface with a few spines and spinules. Outer surface of palm covered 
with flattened tubercles, of fingers with flattened granules; tubercles 
and granules are interspersed with horn-tipped spinules; upper and 
lower margins spinulous, the upper margin terminating distally in a 
spine: a few broken lines of fine granules parallel to the upper margin; 
inner surface of palm roughened irregularly, and without a transverse 
ridge. Fingers moderately gaping in female, prehensile edges irregu- 
larly toothed, a strong tooth on each finger just behind the spoon- 
shaped extremities; tips acute; a line of 11 or 12 horny-tipped 
spinules on upper margin of movable finger. 

Ambulatory legs rather flat and broad, the third pair nearly three 
times as long as the carapace; merus joints with a sharp subdistal 
spine; merus of third pair about two and a half times as long as wide; 
dactyli broad and strongly curved, and a little longer than their 
respective propodi measured on the outer or upper margin. 

Abdomen of female subcircular, broader than long, the terminal 


segment a little broader than long and so deeply set in the preceding 
segment that its distal end projects very slightly beyond the latter. 

This species has much in common with S. indicum Milne Edwards, 
1837.! See the description by de Man.’ It differs most strikingly 
in possessing a median ridge on the mesogastric region, and in the 
shape of the lower border of the front, which has a broad, shallow 
median sinus instead of the narrow, deep one of indicum. 


Family OCYPODID. 


TYMPANOMERUS DESCHAMPSI, new species. 
Plate 32; plate 33, fig. 1. 

Type-locality.—Shanghai, China; E. Deschamps; 10 males, 4 
females; 1 male is the type. 

Type.—Cat. No. 44527, U.S.N.M. 

Additional locality.—Korea; Dr. N. M. Ferebee, U. S. N.; June, 
1884: 3 males, 1 female. 

Dimensions.—Type male, length 6.8 mm., width 10.6 mm. 

General appearance like that of T. stapletoni de Man.’ Carapace 
thick, convex, subrectangular, the orbital margin being nearly 

1 Sesarma indica Milne Edwards, Hist. Nat. Crust., vol. 2, 1837, p. 74. 


2 Notes Leyden Museum, vol. 5, 1883, p. 166. 
* Rec. Indian Mus., vol. 2, 1908, p. 212, pl. 18, fig. 1. 
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transverse (somewhat sinuous and slightly sloping backward to the 
outer tooth); the sides of the carapace subparallel along the lower 
margins, upper margins convergent posteriorly; a blunt-pointed 
triangular antero-lateral tooth, followed by a triangular sinus, 
behind which the carapace attains its greatest width; surface rough- 
ened by short rugose lines from which arise short sets; some of the 
ruge, as on the postbranchial region, are granulous. Front at 
greatest or superior width, over one-fourth as wide as the carapace; 
margin arcuate, bordered by a smooth raised line; surface with a 
broad longitudinal groove. A transverse raised line parallel to the 
posterior margin; close behind the ridge there is a row of puncte. 

The merus of the maxilliped projects laterally beyond the outer 
border of the ischium, and bears an L-shaped groove anteriorly. 
Chelipeds about twice as long as carapace; carpus short, the four 
sides of its dorsal surface subequal, inner angle rounded; palm 
higher than its horizontal length, and longer than the fingers, nearly 
smooth, upper margin finely granulated; above the lower margin a 
prominent crest extends the length of the palm and finger; lower 
edge of propodal finger horizontal, bimarginate; the prehensile edge 
of the dactylus has a long, low prominence on its basal half; the 
opposite surface of the fixed finger is deeply channeled. Merus 
joints of the first three legs broad and furnished with a tympanum 
occupying more than half its length; dactyli nearly as long as pro- 
podi. 

First segment of male abdomen subequal in width (or transverse 
dimension) to third, anterior margin concave; second segment sub- 
equal in length to first, both measured on median line, and shortened 
at each end to a minute round lobe; third and fourth segments of 
equal length, sides separately arcuate, the fourth segment narrower, 
fifth a little broader than long, strongly constricted near the proxi- 
mal end; sixth subrectangular, broader than long; seventh triangular 
with tip rounded. 

Differs from T. stapletoni in its wider carapace; front rounded 
instead of angled; palm with a strong ridge on outer surface; finger 
with a basal prominence; and in the different proportions of the 
abdominal segments. (See de Man’s fig. 1 d.) 
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EXPLANATION OF PLATES. 
Puate 30. 
Ptychognathus johannz. 


. Type male. Front view, X 2. 
. Type male. Dorsal view, X 2. 
. Type male. Ventral view, X 2. 


Puate 31. 


Sesarma (Sesarma) tiomanense. 


. Type female. Front view, slightly reduced. 
. Type female. Dorsal view, slightly reduced. 
. Type female. Ventral view, slightly reduced. 


PLATE 32. 


Tympanomerus deschampsi. 


. Type male. Front view, X 3. 
. Type male. Dorsal view, X 3. 
. Type male. Ventral view, X 3. 


PLATE 33. 


. Tympanomerus deschampsi. Abdomen of male, X 3. 
. Eriocheir leptognathus, type female. Dorsal view, X 3. 
. Briocheir leptognathus, type female. Ventral view, X 3. 
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DESCRIPTIONS OF TWENTY-THREE NEW GENERA AND 
THIRTY-ONE NEW SPECIES OF ICHNEUMON-FLIES. 


By Henry L. Vierecx, 
Of the Bureau of Entomology, United States Department of Agriculture. 


This paper is based chiefly upon South American material in the 
collection of the United States National Museum and in the Kénig- 
liche Zoologische Museum, Berlin The specimens from the Berlin 
museum were collected for the most part by Mr. J. D. Anisits in 
Paraguay and were submitted to the writer for identification with the 
assurance that the United States National Museum was to be favored 
with duplicates of the several species. 

In addition to the South American species which were mostly col- 
lected at large there are a few reared species that promise to become 
of economic importance. 


FAMILY BRACONID. 


ASPIGONUS STRAMINEICOLOR, new species. 
Type-locality—San Bernardino, Paraguay, K. Fiebrig, S. V. 22. 
Type.—Konigliche Zoologische Museum, Berlin. 

Structurally this species is so similar to the genotype of Baeacis 
that I think its true position may be approximated by comparing it 
with Aspigonus (Baeacis) abietis Ratzeburg. Aspigonus diversi- 
cornis Wesmael the genotype of Aspigonus is unknown to the writer 
through a specimen. It would seem to the writer that Baeacis must 
fall as a synonym of Aspigonus if it offers no more differences than 
those mentioned in the original description of the genus. 

Female.—Length, 4.5 mm.; sheaths of the ovipositor apparently 
as long as the body; tegument uniformly stramineous except for 
part of the head; face without a shallow fossa between the eyes and 
the scrobes, antenng 30-jointed, blackish, scape stramineous beneath, 
space between the ocelli black, mandibles stramineous at base shading 
to castaneous then to black at the tips; ruge of the propodeum 
arranged so as to represent the poorly defined limits of areole; first 
dorsal segment virtually smooth and polished throughout like the 
rest of the abdomen; otherwise very similar to the species compared. 
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CALOBRACON BICOLOR PANEUNICOLOR, new subspecies. 

Type-locality Asuncion, Paraguay, November and December, 
1904, J. D. Anisits. 

Type.—Konigliche Zoologische Museum, Berlin. 

Female.—Length 14 mm.; agrees with the original description of 
Colobracon bicolor Szepligeti except in the first abscissa of the cubitus 
which is not broken at the base, in the yellowish postorbital line, in 
the blackish tegule, reddish mesosternum and almost entirely black 
or blackish abdomen. 

Allotopotype—Somewhat smaller than the type, otherwise essen- 
tially as in the type. Two female paratypes are from Villa Morra 
and were collected November 19 and October 14, 1905, the latter 
specimen is only 11 mm. long 


Genus CHELONUS Panzer. 


TABLE OF SOME SOUTH AMERICAN SPECIES. 


1. Carapace simple at apex, uniformly sculptured..................-....----0-- 2. 
Carapace with a characteristic area or foramen at apex; antennz less than twenty 
Rd ol irae trae Seis eane ne hewn wee e acne as eet teaame 5. 
2. First joint of the flagel hardly shorter than the scape or as long or somewhat longer 
es. Sion id paths WE Iis £ SAS che Sade Kena ed Vib bie one cawe 3. 
First joint of the flagel distinctly shorter than the scape; carapace with subbasal 
MR no. vencaesGuakinnGiecakanedate csc’ bipustulatus Viereck. 

3. Carapace hardly twice as long as wide in the middle.........................- 4. 
Carapace nearly three times as long as wide in the middle.......... buscki Viereck. 

i, Teened SION i sicct 0 A ERE AAETR AIR de eo gossypii Viereck. 
I non nada <v neice penne enaate esse chilensis Viereck. 

5. Carapace twice or nearly twice as long as wide in the middle.................. 6. 
Carapace nearly three times as long as wide in the middle...... ruficollis Viereck. 

6. Basal two-thirds of the carapace reticulate................ szepligetti, new species. 


Basal two-thirds of the carapace striate, with reticulations between the striz. 
townsendi Viereck. 
CHELONUS (CHELONELLA) SZEPLIGETH, new species. 

Type—locality.— Pernambuco, Brazil. 

Type.—Cat. No. T3795, U.S.N.M. 

Female.—Length 3 mm.; compared with the original description 
of Chelonus sobrinus Szepligeti, the male of which alone is described. 
This differs as follows: Front medially shining, striato-punctate, 
laterally dullish punctured, notauli represented by reticulations which 
in addition give character to the prescutum and the posterior half 
of the scapule; carapace reticulate, the reticulation becoming almost 
lost toward the apex of the segment, the latter with a nearly circular 
foramen that apparently represents the similarly placed foramen in 
the male, fore femora pale stramineous to yellowish, mid and hind 
femora basally and apically pale yellowish, hind tibis with a sub- 
basal brownish mark and with the apex brownish to blackish; 
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antenne 16-jointed, flagel blackish, first jomt of the flagel hardly 
more than two-thirds the length of the scape. 

Allotype.—Essentially as in the type but with the antenne more 
than 16-jointed and with the apical foramen of the carapace having 
its greatest diameter at least twice the length of the shortest diameter. 

The above specimens as well as three paratopotypes were collected 
by Koebele and Branner and bear the following legends, February ’83, 
1-18-83 No. 70, and 10/2, ’83 collected on cotton. Of the paratopo- 
types there is one specimen only 2 mm. long. A paratype from 
San Bernardino, Paraguay, bears the label K. Fiebrig S. V. and 
S. VI, and belongs to the Kénigliche Zoologische Museum, Berlin. 


CYANOPTERUS DIVERSUS, new species. 


Type-—locality.—Bahia, Brazil, No. 819, March 14, 1883, A. Koebele. 

Type.—Cat. No. 16215, U.S.N.M. 

Female.—Length, 10 mm.; agrees with the original description of 
Ipobracon disparatus Szepligeti except in the mesonotum which is 
mostly black, in the mesopleure being reddish above the furrow and 
in the longer ovipositor which is approximately 3 mm. long; basal 
area of the second segment triangular, its sides angulate near the 
middle. 

Paratypes from Asuncion, Paraguay, Cape Laureles, February 4, 
1906; Cape Olympo, December 11, 1904; Villa Morra, December 21, 
30, 1904; in the Kénigliche Zoologische Museum, Berlin, show that 
this species varies in length to 8 mm. and in color, the mesopleure 
being entirely black below the furrow in one case and the abdomen 
black or blackish all over in another, the third dorsal segment is uni- 
formly convex in some cases while in others there is a slight eleva- © 
tion of the tegument at the base in the middle. 

In the punctured apical half of the third segment this species 
approaches Bathyaulaz Szepligeti, as originally described. In the 
suggestion of a basal area on the third segment it indicates a transi- 
tion to Digonogastra Viereck. It may be that the males of this 
species are typical Digonogastra Viereck, this proving to be the case 
Digonogastra Viereck will have to be reduced to at most subgeneric 
rank. 

This species may be the same as Bracon semifasciatus Brullé, from 
which it can be distinguished at least by the reddish and black meso- 
notum and the shorter ovipositor. 


ERISTERNAULAX, new genus. 


Type.— Eristernaulaz leucotenia, new species. 

Related to Allotypus Foerster, but tangibly differs in the mesepi- 
sternum being provided near its lower edge with an oblique foveolate 
groove extending almost all the way from the anterior to the pos- 
terior edge of the mesopleurx, in the notauli which are prominent 





862 PROCEEDINGS OF THE NATIONAL MUSEUM. vou. 46. 


anteriorly, meeting as faint impressions in a shallow pit about two- 
thirds the distance from the anterior edge of the mesonotum; mese- 
pisternum with a clearly defined intumescence in the upper anterior 
angle, this apparent intumescence being really due to an arcuate 
impression of the mesepisternum which forms the boundary between 
the anterior superior and posterior inferior portions of the mesepi- 
sternum; labrum conspicuous, the mandibles when flexed not meet- 
ing the edge of the clypeus. 


ERISTERNAULAX LEUCOTZENIA, new species. 


Type—locality—San Bernardino, Paraguay, June 9, K. Fiebrig S. V. 

Type.—K6nigliche Zoologische Museum, Berlin. 

Female.—Length, 2 mm.; black and polished; face indistinctly 
punctured, clypeus castaneous, mandibles stramineous with dark 
tips, malar line a little shorter than the mandibles are wide at base, 
seape and pedicel stramineous, flagel 31-jointed, all joints at least 
nearly three times as long as thick and dark brown excepting the 
sixteenth to nineteenth joints, inclusive, which are whitish; occipital 
carina interrupted above, the space between the upper ends of the 
carine approximately at least twice as wide as the distance between 
the lateral ocelli, ocelli nearly equidistant, the lateral ocelli distinctly 
nearer to each other than to the nearest point on the eye margin; 
pronotal furrow interrupted medially, laterally foveolate, tegule, 
wing base, and legs, including the coxe stramineous, except the 
hind tarsi which are dark, wings with a brownish tinge, costa dark 
brown, stigma and veins brownish stramineous; propodeum with a 
median longitudinal carina, longitudinal caring wanting between the 
basal transverse carina and the base of the propodeum, lateral longi- 
tudinal carine virtually complete, basal and apical transverse cari- 
ne present, petiolarea with a transverse carina; metapleure wrinkled; 
first dorsal segment narrower at base than at apex, a little longer 
than wide at apex, longitudinally striate, brownish stramineous, sec- 
ond segment stramineous, abdomen stramineous apically and ven- 
trally; ovipositor hardly longer than the apical truncature of the 
abdomen. 

Paratopotype.—June 7, K. Fiebrig S. V. 


Genus EUPHORIDEA Ashmead. 
Euphoridea ASuMEAD, Proc. U. 8. Nat. Mus., vol. 23, 1900, p. 116. 


Type.— Euphoridea claripennis Ashmead, not described. 

This is an undoubted Ancylocentrus Foerster, the type of which is 
regarded by Marshall as a synonym of the genotype of (Leiophron, 
Authors not Nees, Haliday')= Ancylocentrus Foerster.’ 





1 The first species to be included under Leiophron Nees is conspecific with the genotype of Pygostolis 
Haliday which latter thus becomes a synomyn of the former. 

2 In Foerster’s classification (Verh. natur. Ver. preuss. Rheinland, vol. 19, 1862, p. 254), line 3 from the 
bottom of the page, should read nicht gespalten and the last line gespalten. 
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(EUPHORIDEA) ANCYLOCENTRUS CLARIPENNIS (Ashmead). 


Type-locality.— Agr. College, Michigan. 

Type.—Cat. No. 13073, U.S.N.M. 

Female.—Length, 1.75 mm.; related to Ancylocentrus ater Nees, 
Marshall, from which it differs as follows: Antenne 23-jointed, scape, 
pedicel, and first joint of the flagel as well as the mouth and the legs 
rather stramineous; valves of the ovipositor blackish. 


ICHNEUTIDEA SECUNDA Rohwer. 
= Proteropoides herzogi ViERECcK. 


Proteropoides herzogi Viereck was based upon an abnormal speci- 
men of Ichneutidea secunda Rohwer. 


MACRONEURA RUFOBALTEATA, new species. 


Type-locality—S. Bernardino, Paraguay, December 19, K. Fie- 
brig. 

Type.—Cat. No. 16216, U.S.N.M. 

Female.—Length 17 mm.; apparently related to Bracon interrup- 
tus Brullé, from the original description of which it differs as follows: 
Mandibles mostly black or blackish, palpi translucent brownish; 
prosternum with black maculations, otherwise the thorax is reddish 
like the propodeum; pale portions of the legs reddish, fore wings 
blackish with the second fifth mostly yellowish like the fourth fifth, 
stigma yellowish except for the blackish base, hind wings blackish, 
the basal sixth yellowish, the third sixth rather hyaline; abdomen 
reddish throughout, but of a darker hue than the thorax; ovipositor 
67 mm. long. 

Allotype.—Essentially as in the type. 

Allotype—locality.—- Asuncion, Paraguay, Villa Morra, January 26, 
1906, J. D. Anisits. 

Allotype.—KSnigliche Zoologische Museum, Berlin. Male para- 
types in the Berlin Museum have the hind coxe and proximal trochan- 
ters more or less black or blackish. 


MACRONEU ROIDES, new genus. 


Type.— Macroneuroides erythropleura, new species. * 

Closely resembles Macroneura Szepligeti from which it may be 
known by the abdomen which is simple and lanceolate as in Oya- 
nopteridea Viereck and in the “cubical” head, the temples as seen 
from the side being at least as wide as the shortest diameter of 
the eyes and extending laterally almost as far as the outside line 
of the eyes. 
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MACRONEUROIDES ERYTHROPLEURA, new species. 


Type-locality.—S. Bernardino, Paraguay, caught flying, December 
18 and 29, K. Fiebrig. 

Type.—Cat. No. 16217, U.S.N.M. 

Female.—Length 18.5 mm.; black and polished; face more or less 
sculptured; anterior edge of the clypeus nearly reflexed, mandibles 
reddish near the base of the inner margin; scape nearly three times as 
long as thick in the middle, almost cylindrical and expanded at the 
apex, somewhat as in Atanycolus Foerster, flagel over 50-jointed, its 
first joint nearly twice as long as the second, a tangible line of 
demarkation between the vertex and the face; mesonotum reddish 
black laterally, mesopleure below the furrow between the anterior 
superior region and the rest of the segment, or episternauli and the 
mesosternum reddish, scutel more or less reddish posteriorly, wings 
fuscous with blackish veins and mostly testaceous stigma, radial 
cell near its base with a yellowish band between the stigma and the 
radius, the same band extending a little below the radius into the 
second cubital cell, third discoidal cell with a hyaline area in the 
anterior superior corner; first dorsal segment nearly one and one- 
half times as long down the middle as wide at apex and reddish 
laterally and basally, second and third segments somewhat reddish 
at base and with an oblique furrow on each side, the dorsum of the 
abdomen smooth and polished, hypopygium a little longer than the 
pygidium; exserted portion of the ovipositor 48 mm. long. 

A paratype hails from Sapucay, Paraguay, January 23, 1900, 
W. F. Foster. 

One paratopotype is only 15 mm. long with a correspondingly 
shorter ovipositor. Paratypes in the Konigliche Zoologische Museum, 
Berlin, are from Asuncion, Paraguay—Sapucay, December, 1904; 
January 12, 1905, and Villa Morra, December 6, 1905, J. D. Anisits. 

One of the paratypes from Sapucay collected by Mr. J. D. Anisits 
has the second and third segments partly translucent testaceous. 


METEORUS MAMESTRZ, new species, 


Type—locality.—Rocky Ford, Colorado, bred from Mamestra trifolii, 
July 11, 1912, Fl. O. Marsh. 

Type and allotopotype.—Cat. No. 16218, U.S.N.M. 

Female.—Length 3.5 mm.; this species agrees with M. vulgaris 
Cresson in the absence of fosse on the first dorsal abdominal segment, 
in having the greatest diameter of the lateral ocelli distinctly shorter 
than the space between them and the eye margin and in having the 
postpetiole striate, but differs chiefly in having the postpetiole more 
distinctly striate, in the almost uniformly stramineous color of the 
body, in the dark stramineous head and in the dorsulum and dorsum 
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of the abdomen being very pale stramineous as compared with the 
rest of the body, except that the abdomen is darkened beyond the 
third segment. 

Allotopotype.—Essentially as in the type, with data the same as in 
the type. This speciés may prove to be a variety of M. vulgaris 
Cresson. 

Two male paratopotypes bearing the same data as the type and 
allotopotype agree with M. vulgaris Cresson in color but differ there- 
from in that the sculpture is as in the type. 


PHANEROTOMA STRAMINEA, new species. 


Type—locality.—Igaripe, Brazil. 

Type.—Cat. No. 16219, U.S.N.M. 

Female.—Length 3.5 mm.; mostly stramineous, sculptured and 
shining; flagel 21-jointed; closely related to Phanerotoma humeralis 
Ashmead from which it may be known by the nervulus being very 
oblique, not at all parallel to the second abscissa of the discoidal vein, 
and forming an angle of approximately 30° with the first abscissa of 
the discoidal vein and by the uniformly stramineous dorsulum and 
scutel. Paratypes are from San Bernadino, Paraguay, March 4, 
April 12, and June 23, K. Fiebrig and in the K6nigliche Zoologische 
Museum, Berlin. 

PHANEROTOMELLA ALBISCAPA (Ashmead) 


=Phanerotoma albiscapa ASHMEAD. 
APANTELES (PROTAPANTELES) IGLESIASI, new species. 


Type-locality.—Sao Paulo, Brazil, Instituto de Butantan, No. 1, 
F. Iglesias. 

Type.—Cat. No. 16220, U.S.N.M. 

Female.—Length 2.5 mm.; agrees with the original description of 
A. (P.) creatonoti Viereck except as follows: Scape and pedicel 
stramineous at least in front, all veins more or less brownish, hind 
tibis uniformly stramineous with a brownish tinge, propodeum 
almost entirely smooth and polished; first dorsal plate distinctly but 
not much wider at base than at apex, entirely pale stramineous as is 
the rest of the first abdominal segment, second plate fused with the 
rigid, usually membranous, sides of the second segment except on 
the basal half where it is defined by furrows, the basal lateral corners 
of the second dorsal segment stramineous as are the lateral margin of 
the same segment and the basal, lateral angles of the third dorsal 
segment, the first dorsal plate one-third or less than one-third as wide 
at apex as the second plate is wide at its apex, the second dorsal 
segment, except as noted above, entirely black or blackish, the third 
dorsal segment longer than the second but not half again as long and 
black except as noted above, pygidium stramineous, sides of the 
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abdomen partly brownish or castaneous, venter excepting the first 
segment mostly black. Named in honor of Mr. Francisco Iglesias. 


















APANTELES (PROTAPANTELES) CACCCIZ Riley. 


=Pseudapanteles gallediploppi AsHMEAD, Smith’s Ins.*New Jersey (1899), 1900. 


TRACHAGATHIS, new genus. 


Type.— Trachagathis taeniogaster, new species. 

Related to Agathis Latreille; front not deeply excavated on each 
side, with a carina between the eye and the lateral ocellus but 
touching neither the one nor the other, anterior ocellus not set in a 
median boss; mesopleural furrow extending from just in front of the 
mid coxe to near the center of the mesopleure, notauli distinctly 
meeting near the beginning of the posterior fourth of the mesono- 
tum, median vein in the fore wings almost completely obliterated, 
second submarginal cell punctiform, the petiole of the same dis- 
tinctly longer than the first abscissa of the radius; propodeum exare- 
olate; first dorsal segment nearly four times as long as wide at 
base. Otherwise essentially as in the genotype of Agathis Latreille. 


























TRACHAGATHIS TANIOGASTER, new species. 


Type-locality.—San Bernardino, Paraguay, April 9, K. Fiebrig. 

Type.—KoOnigliche Zoologische Museum, Berlin. 

Female.—Length 4.5 mm.; black and shining, head virtually 
sculptureless, a little wider than long, maxillary palpi with the first 
and second joints blackish, the remaining joints stramineous, labrum 
brownish, its anterior margin rather stramineous, flagel 34-jointed, 
blackish, the joints longer than thick, scape black and shining, 
pedicel brownish; mesonotum indistinctly pitted, mesopleure sculp- 
tured somewhat like the mesonotum except back of the furrow where 
the tegument is granular like the metapleure and hind coxa, scutel 
roughened, tegule, veins and stigma blackish, membrane with a 
brownish tinge, all coxs and trochanters and rest of hind legs mostly 
black or blackish, fore tibia and femora mostly stramineous, mid 
femora and tibie brownish and stramineous, tarsi infuscated; first, 
dorsal segment granular, second segment less granular than the first 
and with its basal two-thirds as well as its depressed lateral margin 
stramineous, the third, dorsal segment less granular than the second, 
the remaining dorsal segments apparently sculptureless and polished; 
exserted portion of the ovipositor nearly as long as the body. 





ZADIOLCOGASTER, new genus. 


Type.—Zadiolcogaster anomus, new species. 
Head a little wider in front than long; thorax thicker dorso-ven- 
trally than at its widest from side to side. 
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Agrees with Ashmead’s description of Dioleogaster Ashmead. The 
genotype of the latter genus agrees best with the description of 
Protomicroplitis Ashmead as given in the original. The latter genus 
may prove to be the same as Diolcogaster Ashmead. 

ZADIOLCOGASTER ANOMUS, new species. 

Type-locality.—-Asuncion, Paraguay. 

Type.—Konigliche Zoologische Museum, Berlin. 

Female.—Length 3.5 mm.; stramineous and shining; scape and 
pedicel mostly stramineous, flagel 16-jointed, dark brown to blackish, 
all joints at least a little longer than twice as thick and, excepting 
the apical joint, constricted medially, making the flagel appear 31- 
jointed, face separated from the malar space by a faint impressed 
line, ocelli more or less set off by dark marks on the adjoining tegu- 
ment; mesonotum punctured, the punctures two or three puncture 
widths apart, scutel with its punctures much more separated than 
those on the mesonotum, tegule and wing base concolorous with the 
body, wings with a brownish tinge, the membrane beyond the veins 
darker than the rest, veins blackish like the stigma, areolet in the 
form of an obtuse angled triangle, the longest side bounding the 
areolet as long as the petiole, the two combined as long as the radius, 
claws dark, hind tibie with dark tips, hind tarsi dark brown; propo- 
deum virtually sculptureless; first plate parallel sided or nearly so, 
longitudinally furrowed, nearly three times as long down the middle 
as wide at base and poorly sculptured in part, apparently mostly 
smooth, second dorsal segment smooth and polished, with an oblique 
furrow on each side of the basal half, hypopygium longer than the 
pygidium; ovipositor exserted, the sheaths blackish, shorter than the 
hind metatarsi. 

Allotopotype.—Essentially as in the type. Cocoon 5 by 1.5 mm., 
snow white and covered with loose silk. 

The types and paratopotypes are labeled No. 59; 18,14/xi,’05 and 
19, 14/xi,’05, J. D. Anisits. 


Genus ZELOMORPHA Ashmead. 
Zelomorpha AsHmeEaD, Proc. U.S. Nat. Mus., vol. 23, 1900, p. 129. 


Type.—Zelomorpha arizonensis Ashmead, not described. 

Related to Disophrys Foerster from the genotype of which it differs, 
especially in the shorter malar space, which is distinctly less than half 
as long as the eye, in the flattened mandibles, which are modified to 
slide over each other like the blades of a pair of scissors, by the rostrum 
which hardly extends farther beyond the labrum than the latter is 
long, by the face which is poorly produced between the antenne, by 
the antennal carine hardly surpassing the scrobes, by the absence of 
a branch to the second transverse cubitus and by the second dorsal, 
abdominal segment being distinctly longer than wide. 
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ZELOMORPHA ARIZONENSIS Ashmead. 

Type—locality.—Arizona. 

Type.—Cat. No. 16221, U.S.N.M. 

Female.—Length 8.5 mm.; head, thorax, and propodeum reddish; 
lateral ocelli oval, distinctly nearer to the eye margin than to each 
other, the distance between them and the nearest eye margin shorter 
than the shortest diameter of the same ocelli, flagel more than 23- 
jointed, with all the joints to the twenty-third inclusive distinctly 
longer than thick, with appressed pubescence and almost equidistant, 
almost erect, isolated setw#, antenne brownish throughout, mouth 
parts mostly pale brown, mandibles rather stramineous, castaneous 
beyond the middle except for the blackish tips, space between ocelli 
dark brownish; tegule and wing base brownish, fore and mid coxe 
rather stramineous with a brownish tinge, rest of fore and mid legs 
mostly brownish, hind legs with their coxz, trochanters and femora 
reddish, their tibie reddish brown except for the brownish base and 
apex, their tarsi dark brown; wings transparent with a brownish 
tinge; the stigma and veins brownish; second transverse cubitus 
angulate at or a little below the middle; propodeum with ten ares 
the areola forming an acute angled triangle, the petiolarea forming a 
hexagon twice as long as its greatest width; first, dorsal segment 
blackish, smooth and shining, at least one and one-half times as long 
as wide at apex and nearly three times as wide at apex as at base; 
first to third inclusive and most of fourth, dorsal segments black or 
blackish, rest of abdomen rather reddish stramineous, second segment 
parallel sided, somewhat longer than wide and not impressed later- 
ally; hypopygium a little shorter than the pygidium, the sheaths 
brownish with stramineous tips and apparently a little shorter than 
the second segment is wide, ovipositor brownish stramineous and 
curved downward. A paratopotype in the collection of the American 
Entomological Society has the flagel 41-jointed and the first, dorsal 
segment rather reddish. In four paratypes from Laredo, Texas, May 
27, the dorsum of the abdomen is usually mostly reddish and in one 
specimen the thorax is partly asymmetrically blackish. 

The above descriptions are the result of a comparison of a specimen 
of the genotype of Disophrys Foerster from Blankenburg, Germany, 
with the material noted above. In other important particulars the 
two species agree. 


Family ICHNEUMONID2. 
AGLAOJOPPIDEA, new genus. 


Type.—(Trogus) Aglaojoppidea fascipennis (Cresson), 

Judging from descriptions this is related to Aglaojoppa Cameron, 
from the original description of which it differs in the female in the 
propodeum being exareolate except for the basal transverse carina 
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which is almost complete and the median longitudinal carine which 
extend from near the basal transverse carina all the way to the apex, 
in the apex of the hind femora reaching apparently a little beyond 
the apex of the fourth, dorsal segment and in the apical, dorsal seg- 
ment being only half as long as the penultimate segment, and in the 
malein the pygidium being distinctly less than half as long as the 
penultimate segment. In the male there is no fold to the ventral 


segments. 
AGLAOJOPPIDEA PICTIPENNIS, new species. 


Type-locality—Villa Morra, Asuncion, Paraguay, March 20, 1905, 
J. D. Anisits. 

Type.—KGnigliche Zoologische Museum, Berlin. 

Female.—Length 13.5 mm.; essentially as in (Trogus) Aglaojoppidea 
fascipennis (Cresson) from which it may be known by its concolorous 
abdomen. 

Allotype-locality San Bernardino, Paraguay; K. Fiebrig, col- 
jector. 

Allotype.—No. 16222, U.'S.N.M. Essentially as in the type. 


CRYPTANURIDIMORPHA, new genus. 
Type.—Cryptanuridimorpha elegans, new species. 


Carina bordering the posterior cavity of the mouth highly devel- 
oped and meeting to form a tubular cavity, front with a solitary 


spine; notauli deep, areolet closed, recurrent vein interstitial; spiracles 
of the first, abdominal segment nearer to each other than to the apex. 
Related to Polycyrtus Spinola. 


CRYPTANURIDIMORPHA ELEGANS, new species. 


Type-locality—Chauchamayo, Peru; W. F. H. Rosenberg. 

Type.—Cat. No. 16223, U.S.N.M. 

Male.—Length 17.5 mm.; reddish brown and polished; clypeus 
and mandibles yellowish, the latter black at tips, rest of head moslty 
black excepting the palpi and the tubular portion of the mouth which 
are stramineous and the eleventh to fifteenth joints of the flagel, 
which are whitish beneath; the following joints are broken off in the 
type and lost; fore legs brownish stramineous, the second and follow- 
ing joints of their tarsi blackish, mid legs almost concolorous with the 
body, their tarsi blackish, hind legs concolorous with the body, except 
their femora, tibie and basal three-fourths of their metatarsi which 
like the apical two-thirds of the onychii are black or blackish, the 
rest of the hind tarsi whitish, wings tinged with brown, the stigma 
and veins dark brown to blackish; propodeal spines directed upward, 
outward and backward and blunt; first abdominal segment mostly 
reddish brown, the postpetiole, however, black, the following dorsal 


95278°—Proc.N.M.vol.46—18——24 
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segments black and shaggy with coarse whitish hairs, the ventral 
segments stramineous and shaggy in much the same way as the 
dorsal segments. 


CRYPTOPHION, new genus. 


Type.—Cryptophion strandi, new species. 

Clypeus with a transverse carina, not at all separated from the face, 
malar line nearly as long as the mandibles are wide at base, occiput not 
extending above the hind edge of the eye as seen from the side, hind 
ocelli apparently a little nearer to each other than to the occipital 
carina, eyes subemarginate, almost parallel, slightly converging below; 
presternum produced into a shelflike process supporting the head, ante- 
rior cox almost cubical, epicnemia not furcate, notauli wanting, scutel 
laterally carinate nearly to the middle; hind legs decidedly longer 
than the mid or fore legs, their coxe pyriform, their tibie nearly 
twice as long as their metatarsi, longer spur fully two-thirds as long 
as their metatarsi, third tarsal joint about two-thirds the length of 
the second, fourth about two-thirds the length of the third, fifth dis- 
tinctly though not much longer than the fourth, their claws angulate 
at base, nervulus almost interstitial, recurrent vein interstitial with 
the second transverse cubitus, areolet petiolate, forming an equilat- 
eral triangle, nervellus postfurcal, not broken; propodeum channeled, 
biangulate, its spiracles approximately three times as long as wide at 
the middle of the upper third; abdomen depressed to the end of the 
second segment, compressed beyond, apex of abdomen truncate, ovi- 
positor almost as long as the truncature. 

This is a transition genus between Crypting and Ophionine. Ster- 
nauli complete, undulate and foveolate as in some Cryptine; propo- 
deum at most not attaining the end of the basal third of the hind 
coxe; first abdominal segment geniculate, its spiracles nearer to the 
apex than to each other, petiole depressed, wider than thick dorso- 
ventrally. Habitus as in Campoplegini. This genus probably will 
eventually represent a new tribe. 


CRYPTOPHION STRANDI, new species. 


Type-locality.— Asuncion, Paraguay, Villa Morra, November 9, 
1905, J. D. Anisits. 

Type.—KSngliche Zoologische Museum, Berlin. 

Female.—Length 6.5 mm.; black, shining, covered with pale golden 
pubescence, mostly rugoso-purctate, rugose or recticulate; antenne 
brownish, mandibles yellowish with reddish brown tips, palpi strami- 
neous; shelf-like process of the presternum stramineous, fore and mid 
legs lemon yellow excepting their onychii which are brownish and the 
pectinate claws and empodii which are blackish, the collar-like flange 
of the pronotum stramineous, tegule and wing bases yellowish, wings 
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brownish, scutel with a U-shaped border of radiating hairs, hind cox 
black, brownish, and yellowish, hind femora and hind tibiw reddish 
brown, the latter brownish at base and apex with brownish spurs, 
hind tarsi yellowish excepting their appendages which are blackish; 
propodeum virtually crowded out by the transverse oblong areola, 
petiolarea excavated and occupying the greater portion of the apical 
five-sixths of the propodeum, rropodeal protuberances laminate and 
directed outward, backward, and downward; abdomen reddish and 
yellowish and more or less covered with blackish stains, first, dorsal 
segment mostly stramineous, its spiracles nearer to the apex than te 
each other. 


CRYPTOPTERIGIMORPHA, new genus. 


Type.—Cry ptopterigimorpha tubulifera, new species. 

Related to Cryptanuridimorpha Viereck with the original descrip- 
tion of which it agrees except in the recurrent vein, which is not 
interstitial. 

In a more rational classification of the Ichneumonide than is now 
popular these two genera will represent at least a new tribe because 
of the unusual conformation of the oral cavity. 


CRYPTOPTERIGIMORPHA TUBULIFERA, new species. 


Type-locality.—Piches and Perene Vs, Peru Soc. Geog. de Lima; 
altitude 2,000-3,000 feet. 

Type.—Cat. No. 16224, U.S.N.M. 

Female.—Length 14 mm.; brownish stramineous and shining; head 
and antenne mostly black, palpi stramineous, mandibles yellow with 
blackish tips, clypeus partly brown, part of the third, all of the fourth 
to the tenth joints, inclusive, and most of the eleventh joint of the 
flagel whitish, the fifteenth and many of the following joints of the 
flagel facetted above, the malar space shagreened or granular while 
the rest of the head is rather polished and punctured; prothorax, 
mesonotum and the anterior edge of the mesopleure mostly black or 
blackish, fore and mid legs paler than the body and the hind legs, 
their tibiew rather sinuate, their second tarsal joint at the tip and the 
following tarsal joints entirely blackish, hind tarsi whitish, their claws 
dark brown, wings tinged with brown, their veins dark; propodeum 
exceedingly as in Cryptopteryz Ashmead, the spines rather truncate 
at the tip; sheaths of the ovipositor nearly half as long as the 
abdomen. 

DIAGLYPTIDEA, new genus. 


Type.—Diagly ptidea roepkei, new species. 

Agrees with the original description of Diaglypta Foerster. Diag- 
lypta (Foerster) Ashmead does not agree with the original description 
of Diaglypta Foerster, and is related to Allocota (Foerster) Ashmead. 
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DIAGLYPTIDEA ROEPKEI, new species. 

Type-locality.—Salatiga, Java, labeled, ““Ex. Zaratha oramerella, 
W. Roepke.”’ 

Type.—Cat. No. 15340, U.S.N.M. 

Female.—Length, 4 mm.; face as seen from in front with the pro- 
portion of its greatest width to the length from the top of the head 
to the anterior edge of the clypeus as 37:25, lateral ocelli apparently 
a little nearer to the anterior ocellus than to each other, but appar- 
ently a little nearer to each other than to the eye margin, head black, 
front polished laterally, sculptured medially, face finely sculptured, 
clypeus punctured, its anterior edge virtually straight, cheeks, tem- 
ples, and malar space polished, mouth parts, including the mandibles 
and palpi, various shades of pale stramineous, the mandibles with 
castaneous tips, maxillary palpi distinctly longer than the head is 
wide in front, the third jomt longest and apparently as long as the 
first flagellar joint, which latter is apparently ten times as long as 
wide at base, scape and pedicel pale stramineous, almost whitish like 
the palpi, flagel 29-jointed and blackish brown except for the first and 
second joints, which are brownish stramineous except for the second 
joint, which is apically concolorous with the rest of the flagel; thorax 
and its appendages, except as noted below, stramineous, dorsulum 
and scutel finely sculptured and dullish; claws and empodii brownish, 
mid and hind onychii blackish or brownish but stramineous at base, 
wings almost colorless but with a faint brownish tinge, the costa 
dark, the stigma and veins stramineous, nervellus broken a little 
below the middle, areolet unusual in outline for this tribe, in that it 
forms an oblong with the upper side undeveloped; propodeum stra- 
mineous except for the first pleural area and the basal area, which 
are black, areola partly brownish, propodeum sculptured and shining; 
abdomen stramineous except for blackish marks on the first, dorsal 
segment and a black pigmentation extending from the apical third of 
the second segment down the middle of the dorsum almost to the end 
of the fifth, dorsal segment without a break except for the stra- 
mineous edges of the segments involved, first, dorsal segment longi- 
tudinally striate except along the apical margin, second, dorsal seg- 
ment more or less longitudinally striate, thyridia shining, the space 
between them narrower than the greatest length of either of the 
thyridia, the remaining dorsal segments polished, exserted portion of 
the ovipositor a little longer than the first, dorsal, abdominal 
segment. 

Allotype.—Differs from the type especially in the first joint of the 
flagel, which is apparently seven times as long as wide at base, in 
the 25-jointed flagel, which has the first joint apically and the second 
joint entirely concolorous with the rest of the flagel, in the thorax 


which is black with mostly pale appendages burring all the tarsi and 
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the hind tibiz which are brownish, in the wings, which are distinctly 
tinged with brown and have a black stigma and dark-brown veins, in 
the black propodeum, and in the abdomen, which is black except for 
the lateral margin and the apical margin laterally on the second seg- 
ment as well as some of the margins of the ventral segments, all of 
which are more or less stramineous. A series of paratopotypes of 
both sexes indicate that this is a constant species. 
Named in honor of Dr. W. Roepke. 


DIGONOCRYPTUS, new genus. 


Type.—Digonocryptus bidens, new species. 

Related to Hoplocryptus Thomson, from which it differs in the 
clypeus having a transverse elevation that is emarginate medially, in 
the anterior edge of the clypeus being bidenticulate, in the interstitial 
nervulus, in the parallel sided areola, in wanting an apical transverse 
carina on the propodeum except for a bare indication in the form of 
an elevation of the tegument on each side and by the virtually non- 
carinate first segment. 

DIGONOCRYPTUS BIDENS, new species. 

Type-locality.—Villa Morra, Asuncion, Paraguay, April 10, 1905, 
J. D. Anisits. 

Type.—KGnigliche Zoologische Museum, Berlin. 

Female.—Length, 11 mm.; black and shining; head, thorax, and 
their appendages colored in much the same way as in the genotype 
of Monogonocryptus Viereck, except that the basal half of the man- 
dibles, which is mostly yellowish, the mesopleure, which are yellowish 
except along the edges and along the sternauli, in the mesosternum, 
which is brownish with a yellowish mark posteriorly, in the pro- 
pleure, which are yellow laterally and posteriorly, in the fore and 
mid femora, which are yellow above and stramineous at the base, in 
the hind legs, the cox, trochanters, and base of femora of which are 
brownish except for the yellowish white superior face of the cox, 
their femora mostly black, their tibi# and tarsi yellow except the 
claws and empodii, which are brown and in the metapleure and sides 
of the metanotum, which are mostly yellow; propodeum with its 
confluent basal area almost polished with a yellow area on each side 
near the spiracles and at the base in the middle, rest of the propo- 
deum striate with a yellow border on each side and a yellow band 
down the middle, the apical transverse carina angularly produced on 
each side; dorsal abdominal segments with a yellow border laterally 
and apically excepting the apical segment, which is bordered with 
yellow only laterally, venter yellowish excepting the second and 
third segments, which are more or less brownish, sheaths of the 
ovipositor apparently as loug as the first and second, abdominal seg- 
ments combined. 
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EPIOPELMIDEA, new genus. 


Type.— Epiopelmidea erythrogastra, new species. 

Related to Hepiopelmus Wesmael from which it differs especially 
in the Joppa-like head, in the slenderer teeth, of the mandibles, in 
the apical joint of the hind tarsi not being distinctly longer than the 
third but almost exactly as long as the same, in the virtual absence 
of the apical, propodeal carina, in the absence of a juxtacoxal area 
and in the longer hypopygium which almost extends as far as the 
pygidium. Habitus as in Patroclus Cresson. 


EPIOPELMIDEA ERYTHROGASTRA, new species. 


Type-locality.— Villa Morra, Asuncion, Paraguay, October 1, 1905, 
December 19, 1904, J. D. Anisits. 

Type.—KGnigliche Zoologische Museum, Berlin. 

Female.—Length, 12.5 mm.; black, shining and punctured; orbits 
excepting the malar space, basal half of mandibles, lateral edge of 
clypeus and more or less of the sixth to thirteenth joints of the flagel 
yellowish, almost all of the pale joints of the flagel blackish at apex 
beneath, labial palpi blackish, maxillary palpi stramineous; pro- 
notum with a yellow margin along its upper and lower edg~s, prop- 
leure with a submarginal yellowish stripe, fore and mid legs with their 
coxe and proximal trochanters mostly yellow and stramineous, rest 
of these legs stramineous except the third to fifth tarsal joints which 
are mostly blackish, tegule and wing bases more or less, a longitudinal 
stripe on each side of the mesonotum, disk of scutel and postscutel, 
intumescence beneath the forewings and back of the mesopleure 
and two almost confluent large marks on the mesopleure yellow, 
wings brownish with blackish veins and a stramineous stigma, meta- 
pleure mostly yellow, hind legs reddish stramineous, except for a 
large yellow mark on their coxe above, their tibia and metatarsi 
which are mostly stramineous and the rest of their tarsi which are 
blackish; abdomen reddish except for the yellow apical half of the 
postpetiole, ovipositor hardly exserted. 


JOPPOCRYPTUS, new genus. 


Type.—J oppocryptus egregius, new species. 

This is a Cryptine, with a Joppine habitus, that differs from 
Cryptopteryz Ashmead, to which it bears some resemblance, especially 
as follows: Cheeks much wider near the mandibles than opposite the 
middle of the eyes, clypeus planate, its anterior margin truncate, 
mandibles falcate, deeply cleft, the outer tooth distinctly longer than 
the inner tooth, occipital carina joining the carina bordering the 
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mouth where the latter meets the hind edge of the base of the 
mandibles, face somewhat impressed between the scrobes, the im- 
pression bordered by a more or less well developed carina, antennz 
spindle shaped in outline, flattened on one side beyond the middle; 
notauli represented by rugs, scutel carinate laterally almost to the 
apex; propodeum with median and lateral, longitudinal carine, well 
separated from the metapleure by a carina, spiracularea and second 
pleural are confluent, area dentipara and the third lateral ares con- 
fluent, petiolarea nearly three times as long as the areola, juxtacoxal 
area outlined; spiracles of first abdominal segment nearer to the 
apex than to each other, second segment with yellowish gastrocoelz 
that are about as far from each other as from the base of the seg- 
ment, thyridia present on the second segment. 

In view of the evident confluence of characters found in the Ich- 
neumoning with characters found in the Cryptine that is shown by 
this genus it may become necessary to assign it to a new tribe in the 
Cryptine. 


JOPPOCRYPTUS EGREGIUS, new species. 


Type-locality.— Villa Morra, Asuncion, Paraguay, February 12, 
1905. 

Type.—KéSnigliche Zoologische Museum, Berlin. 

Female.—Length, 9 mm.; brownish stramineous and _ shining; 
head black except as follows: Beveled area of the face below the 
scrobes and the portion of the face adjoining the clypeus brownish 
to brownish stramineous, clypeus, malar space and lower end of cheeks 
stramineous, mandibles yellowish except for the blackish tooth and 
tips, palpi stramineous, joints of the flagel with the apical half of the 
eighth, the ninth to thirteenth, inclusive, entirely or almost entirely 
and the fourteenth to seventeenth inclusive, beneath, yellowish white, 
front with a yellowish margin bordering each eye; hind femora black- 
ish, hind tarsi yellowish except for the onychii which like the onychii 
of the other legs are more or less blackish, rest of tarsi and all the 
tibiw paler than the thorax, rather stramineous, wings transparent 
with a brownish tinge, stigma stramineous, veins blackish; propodeal 
spines prominent, the propodeum reticulately sculptured; abdomen 
mostly sericeous and rather punctately sculptured, its petiole brown- 
ish translucent except for the black tip, postpetiole smooth and pol- 
ished except for its apical corners which are punctured and black 
except for an apical stramineous edge, thyridia stramineous, third to 
seventh segments inclusive, with an apical yellow edge, second and 
third ventral segments yellowish, ovipositor longer than the first, 
abdominal segment, exserted portion of the sheaths of the ovipositor 
nearly as long as the fourth, dorsal, abdominal segment. 
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LAMPROCRYPTIDEA, new genus. 


Type.—Lamprocryptidea magnifica, new species. 

Agrees with the original deseription of Lamprocryptus Schmiede- 
knecht except in the absence of notauli, in the scutel lacking sharp 
keels, in the apical propodeal carina being represented by two blunt, 
truncated processes, in the propodeal spiracles being oval, in the open 
areolet with the outer side wanting, in the longer tibial spurs being 
at least half as long as the hind metatarsi, and in the ovipositor 
- being hardly one-third the length of the abdomen. Hind coxe not 
cylindrical nor nearly as long as the first segment of the abdomen; 
spiracles of the first abdominal segment nearer to each other than 
to the apex; front raised into a carinate swelling close to the junc- 
tion of the front with the eyes. Regarded as a Mesostenine this 
genus would be allied to Crypturopsis Ashmead. 

LAMPROCRYPTIDEA MAGNIFICA, new species. 

Type-locality.— Asuncion, Paraguay, Villa Morra, February 12, 1905, 
J. D. Anisits. 

Type.—KSnigliche Zoologische Museum, Berlin. 

Female.—Length, 15 mm.; black, rather dull, mostly shagreened; 
palpi stramineous, fifth to eleventh joints, inclusive, of the flagel 
entirely or mostly whitish on the upper side, head mostly punctured 
or rugose; wings transparent, brownish with blackish veins, fore and 
mid legs, hind coxe, and trochanters mostly reddish stramineous, 
excepting the onychii and their appendages which are mostly black- 
ish; propodeum mostly reticulated, its processes brown, directed 
backward, outward, and slightly upward; petiole castaneous, the 
abdominal segments beyond the second with a sericeous bloom, the 
sixth dorsal segment luteous at its apex, the seventh dorsal segment 
with most of its upper aspect luteous, sheaths of the ovipositor 
approximately as long as the first abdominal segment. 


MONOGONOCRYPTUS, new genus. 


Type.— Monogonocryptus dwersicolor, new species. 

Appears to be related to Caenocryptus Thomson and certainly 
related to Digonocryptus Viereck, from which it differs in the anterior 
edge of the clypeus having but a single median tooth, in the trans- 
verse elevation not being interrupted in the middle by an emargina- 
tion, in the nervulus uniting with the media before the basal vein, 
in the converging sides of the areola, in the presence of a complete 
apical transverse carina, and in the spiracles of the first segment 
being as near to or a little nearer to the apical edge as to each other. 
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MONOGONOCRYPTUS DIVERSICOLOR, new species. 

Type-locality.—Villa Morra, Asuncion, Paraguay, November 19, 
1905, J. D. Anisits. 

Type.—KOnigliche Zoologishe Museum, Berlin. 

Female.—Length, 13 mm.; black and shining; an orbital margin, 
greater part of lower half of the cheeks, face, except where it joins the 
black granular malar space, clypeus except laterally and on its an- 
terior beveled margin as well as the labrum yellow, seventh to thir- 
teenth joints, inclusive, of the flagel mostly yellowish, mandibles 
blackish brown throughout, palpi whitish, the apical joint of the 
maxillary palpi brownish; pronotum with its anterior and superior 
margins mostly yellow, wing bases, disk of the scutel and postscutel, 
and the swollen superior margin of the mesopleure yellow, the tegu- 
le rather whitish, wings almost colorless except for a brownish tinge 
and blackish stigma and veins, fore and mid legs with their coxe 
and trochanters mostly yellowish white, their femora blackish with 
a yellow stripe above, apically, their tibie yellow, the fore tibize 
cylindrical, except for the rather constricted, tapering base, the cylin- 
drical portion apparently four times as long as thick, their tarsi 
brownish to black, hind legs reddish excepting the tibie and tarsi 
which are yellow barring the apical edge of the fourth joint which is 
brownish, and the onychii and their appendages which are black; 
propodeum with the confluent basal arew almost bare excepting the 
spiracularea which is rather sericeous like most of the rest of the 
propodeum which latter is mostly dullish rugose or rugulose; petiole 
apically and the postpetiole basally black, elsewhere the first dorsal 
segment is yellow, second dorsal segment black with the lateral 
margin and an apical border more or less yellow, third dorsal seg- 
ment blackish at base, rest of the dorsal segments reddish, ventral 
plica yellowish, rest of venter mostly brownish stramineous, sheaths 
of the ovipositor apparently longer than the first abdominal segment. 


Genus NONNUS Cresson, 


This genus is more properly placed in the Campoplegini than in 
the Labenini and differs from Zachresta Foerster as represented by 
Zachresta popofensis Ashmead especially in the cheeks being less than 
half as wide as the eyes, in the eyes converging below though not 
to as marked a degree as in Cymodusa Holmgren, in the slitlike pro- 
podeal spiracles which extend to the metapleural carine, in the 
propodeum having only a basal and apical carina, in the hind 
cox being rather cylindrical and almost if not quite three times 
as long as thick at the thickest portion, in the sessile, pentagonal 
areolet, in the nervulus being as far beyond the basal vein as the 
former is long, in the third abscissa of the discoidal vein being as 
long as the second, in the nervellus being broken a little below the 
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junction of its middle with its basal third, and by the second dorsal 
segment being at least three or nearly three times as long down its 
middle as wide at apex. In Zachresta Foerster as represented by 
the above species the propodeum hardly extends beyond the inser- 
tion of the hind coxe. Ophionocryptus Schmiedeknecht is manifestly 
synonymous with Nonnus Cresson. 


PEZOMACHUS (PEZOMACHUS) APANTELICIDA, new species. 

Type-locality.— Japan. 

Type.—Cat. No. 13086, U.S.N.M. 

Female.—Length 3 mm.; first joint of flagel longer than the second, 
three times as long as thick in the middle or a little longer, fifth joint 
of flagel twice as long as thick in the middle, flagel 16-jointed, the 
joints excepting the apical joint cylindrical, antenne stramineous 
to brownish, head black, finely sculptured, impunctate, brown, 
blackish posteriorly and along the sutures; thorax finely sculptured, 
impunctate, brown, blackish posteriorly and along the sutures, 
legs excepting their tibie and femora pale stramineous, their femora 
stramineous, translucent, their tibiz more or less infuscated except 
at base and in the middle where they are more or less pale stramine- 
ous; propodeum as long as or longer than the thorax as seen from 
above, propodeal carine reduced to a comma-like ridge on each 
side; first, dorsal, abdominal segment gradually broadened out from 
the base to the apex where it is nearly three times as wide as at the 
base, stramineous, translucent, infuscated basally, second, dorsal 
segment similar to the first in color, the succeeding dorsal segment 
black, abdomen impunctate and nearly shining to polished, more 
or less sculptured with an exceedingly fine reticulation, exserted 
portion of the ovipositor nearly as long as the first, abdominal 
segment. 

Allotopotype.—Length somewhat greater than in the type; first 
joint of the flagel longer than the second, four times as long as thick 
in the middle, flagel 20-jointed; thorax mostly blackish, apterous, 
legs colored as in the female except that the hind tibie are darker; 
propodeum with its comma-like caring supplemented by a basal 
carina; first, dorsal, abdominal segment hardly twice as wide at 
apex as at base, longitudinally impressed, infuscated except for a 
broad apical band which is stramineous, second, dorsal segment 
similar to the first in its color scheme; otherwise essentially as in the 
type. 

In the male paratopotypes there is a tendency toward the oblitera- 
tion of the depression of the first, dorsal segment, toward dark brown, 
hind femora, darker hind tibiz and a greater extent of yellowish on 
the first and second dorsal segments, than in the type. In the para- 
types the size varies in either sex down to 2 mm. Seven female 
and four male paratypes were examined. 
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PHAENOLABRORYCHUS, new genus. 


Type.—Phaenolabrorychus anisitsi, new species. 

Related to Labrorychus Foerster, but differs greatly in the remarka- 
bly produced propodeum which has asmooth cylindrical process extend- 
ing from the base of the hind coxe almost to the apex of the proximal 
joint of the hind trochanters, by the propodeal spiracles being apparently 
concealed in a pit, by the furrowed scutel, by the hind ocelli almost 
adjoining the occipital carina, by the anterior edge of the clypeus 
which is rounded and provided with two nipple-like processes, by the 
presence of notauli, by the decidedly antifurcal nervulus, by the 
nervulus not being broken, by the hind metatarsi being nearly four 
times as long as the succeeding joint and by the second abdominal 
segment being approximately as long as the first. The above descrip- 
tion is based upon a comparison with a male of Labrorychus tenui- 
cornis Gravenhorst. 


PHAENOLABRORYCHUS ANISITSI, new species. 

Type-locality.—Villa Morra, Asuncion, Paraguay, June 20, 1905, 
J. D. Anisits. 

Type.—KSnigliche Zoologische Museum, Berlin. 

Female.—Length 16 mm.; reddish brown, sculptured and shining; 
head of a peculiar yellowish red color except the greater part of the 
front, vertex and occiput which are black, mandibles dark stra- 
mineous with blackish tips, scape yellowish brown, rest of antennz 
dark brown to blackish, front punctured and with a poorly defined 
median longitudinal welt on each side of the middle; dorsulum, meso- 
pleure and mesosternum mostly black, tegule yellowish, scutel yel- 
lowish-brown, fore and mid legs brownish stramineous, their empodii 
blackish, their claws brown, the latter toothed, hind legs mostly 
black or blackish, their coxe and trochanters partly castaneous, 
their spurs brownish stramineous, wings brownish, almost colorless, 
with blackish veins; propodeum reticulated, its process brownish 
stramineous; first abdominal segment black, the remaining abdominal 
segments reddish brown, with a blackish tinge but not concolorous 
with the thorax and propodeum. 


PHOTOCRYPTUS, new genus. 


Type.—Photocryptus photomorphus, new species. 

Related to Cryptus Fabricius from which it differs especially in the 
slender first, abdominal segment which has its spiracles nearer to each 
other than to the apex, but nearer to the apex than to the base and its 
petiole nearly cylindrical and not at all carmate, in the mesonoto- 
scutellar carine not reaching to the middle of the scutel, in the distance 
between the lateral ocelli being apparently a little less in the female 
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and a little greater in the male than the distance between them and 
the nearest point on the eye margin and in the nervellus being 


antefurcal. 
PHOTOCRYPTUS PHOTOMORPHUS, new species. 


Type-locality.—Sapucay, Asuncion, Paraguay, December, 1904, 
J.D. Anisits. 

Type.—KSnigliche Zoologische Museum, Berlin. 

Female.—_Length 14 mm.; yellow and shining, front, except a 
border along the eyes and back of the ocelli, vertex and superior 
half of the occiput, superior aspect of the pedicel and the flagel 
mostly black, the latter brownish near its base beneath, mandibles 
with blackish tips, mesonotum with lateral, median and a posterior 
band black, scutel black posteriorly, mesosternum black except for 
a yellow band on each side, mesopleure with a black mark adjoining 
the prepectal carina and a black band near the superior margin, 
prepectus mostly black, wings including the stigma and the veins of 
the outer half yellowish stramineous, the remaining veins blackish, 
fore and mid legs almost entirely yellow, their onychii and the 
appendages of the latter more or less brownish, hind legs with yellow 
coxe that are black at the base beneath and at the apex above, 
their proximal trochanter yellow beneath, black above, their distal 
trochanter mostly blackish, their femora mostly yellowish on the 
basal half and testaceous on the apical half, their tibiw yellow or 
yellowish at base and above and beneath, elsewhere brownish, 
their tarsi mostly blackish, their metatarsi pale beneath, metapleure 
and mesopleure black along their contiguous edges; propodeum 
black in front of the basal transverse carina and with a blackish 
mark on each side and down the middle back of the basal trans- 
verse carina; first, abdominal segment with blackish sides and with 
most of the posterior fourth of the petiole and all but an apical 
margin of the postpetiole brownish, all but an apical margin and a 
narrow lateral margin of the second, dorsal segment brownish or 
black, the third, dorsal segment brownish and yellow at base, thence 
black with an apical yellow margin as in all except the apical segment, 
the remaining segments black with an apical yellow margin that 
occupies all or nearly all of the sides of the segment, apical dorsal 
segment black, ventral abdominal segments colored in much the 
same way as the dorsal segments, sheaths of the ovipositor some- 
what longer than the abdomen, 


PHOTOPTERA, new genus. 


Type.—Photoptera erythronota, new species. 

Related to Paraphylaz (Foerster) Ashmead from which it differs 
especially in the well defined notauli and in the Diaghyptidea-like 
palpi. 
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PHOTOPTERA ERYTHRONOTA, new species. 


Type-locality.—_Salatiga, Java, labeled, ‘‘Ex. Zaratha oramerella,”’ 
W. Roepke. 

Type.—Cat. No. 15341, U.S.N.M. 

Female.—Length 4 mm.; differs from the original description of 
Diaglyptidea roepkei Viereck as follows: Head larger but the ratio 
of dimensions virtually the same; front finely sculptured laterally, 
anterior edge of the clypeus slightly arcuate and with inequalities, 
the latter appearing somewhat like the teeth on the anterior edge 
of the clypeus in Polytribax (Foerster) Viereck, first joint of the 
flagel apparently eight times as long as thick at base, scape and 
pedicel stramineous, flagel 21-jointed, the first and second joints 
more or less brown; thorax reddish, tegule stramineous, fore and 
hind legs mostly stramineous with a blackish tinge, hind legs, in 
color, analagous to the fore and hind legs except in being darker 
and with blackish stains and in having the tibiz and metatarsi 
mostly black, the former with a whitish band at the base, wings 
maculated after the same pattern found in Hemiteles areator Panzer, 
with, in addition, the apical third of the hind wings blackish, the 
veins and stigma black, areolet with sides of equal length, scutel 
mostly polished, propodeum reddish except for blackish stains; 
abdomen black above except for an apical margin to the first, 
seventh, and eighth segments which is stramineous, the stramineous 
portion of the segments as well as an apical margin to the second 
and third, the apical half of the fourth and the remaining, dorsal 
segments all polished; elsewhere the dorsum of the abdomen is 
more or less striato-punctate, thyridia rudimentary and repre- 
sented by small depressions. 

Allotopotype.—-Chiefly as in the type but with the anterior edge 
of the clypeus more as in Polytribax (Foerster) Viereck, the flagel 
21-jointed, the front and vertex mostly polished as is the dorsulum 
and the propodeum; the thorax, propodeum and hind femora black; 
abdomen black above, smooth and mostly polished except for the 
stramineous apex of the first segment and the stramineous base of 
the second segment. 

One female paratopotype is apparently only two-thirds as long 
as the type. 


POLYAENIDEA, new genus. 


Type.—Polyaenidea pretiosa, new species. 

Regions of the mesonotum prominent, notauli deep and distinct; 
spiracles of the first, abdominal segment in the females as near or 
nearer to the apex than to each other, in the males nearer to each 
other than to the apex; front armed with two spines as in Polyaenus 
Cresson. 

Related to Polyaenus Cresson. 
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POLYAENIDEA PRETIOSA, new species. 


Type-locality.—Sapucay, Asuncion, Paraguay, December 2, 1904, 
J. D. Anisits. 

Type.—K6nigliche Zoologische Museum, Berlin. 

Female.—Length 12.5 mm.; black and shining; face and clypeus 
mostly, labrum entirely luteous, cheeks mostly luteous as is the front 
along the eye margins, palpi yellowish with the apical joints rather 
brownish, tip of fourth and most of fifth to thirteenth flagellar joints, 
inclusive, yellowish, head including the mandibles more or less punc- 
tured, region of the malar line rugulose or granular; pronotum on each 
side of its upper and lower edge with a yellowish area, the upper edge 
in addition with an angular production on each side from which there 
descends a carina, propleure yellow near the edge nearest the coxe, 
the edge resting on the fore coxe stramineous, prescutum and scapule 
punctured especially anteriorly, the former with a large yellow spot 
posteriorly, tegule luteous internally stramineous externally, wings 
with a brownish tinge, their veins mostly blackish, anterior edge of 
the axille yellow except near the disk of the scutel which latter as 
well as the posterior edge of the axille are yellow, disk of the post 
scutel and the posterior edge of the same yellow, pleure with most of 
the lower half and a spot on the upper edge yellow, mesosternum 
yellow except laterally and down the middle, a spot under the hind 
wings and most of the metapleure yellow, fore coxe yellow in front, 
brownish stramineous behind, hind coxe and rest of legs mostly 
brownish stramineous, fore and mid onychii blackish; propodeum with 
a yellow stripe on each side involving the propodeal spines which are 
directed outward, backward, and upward; abdomen reddish brown, 
sheaths of the ovipositor approximately 4 mm. long. 

Allotype.—Essentially as in the type but with the ninth to thir- 
teenth flagellar joints yellowish. 


POLYCYRTIDEA, new genus. 


Type.—Polycyrtidea gracilis, new species. 

Occipital carina meeting the carina bordering the posterior cavity 
of the mouth, malar line approximately as long as the mandibles are 
wide at the base; propodeum with only a basal carina and without 
spines; first, abdominal segment almost cylindrical, apparently six 
times as long as wide at the apex. 

Agrees with Polycyrtus Spinola in having a solitary spine on the 
front, in the deep notauli and in the spiracles of the first, abdominal 
segment being nearer to each other than to the apex but differs espe- 
cially in the areolet being open. 
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POLYCYRTIDEA GRACILIS, new species. 


Type-locality.—C. Laureles, Asuncion, Paraguay, Jan. 27, 1906, 
J. D. Anisits. 

Type.—K6nigliche Zoologische Museum, Berlin. 

Female.—Length 11 mm.; head mostly yellow, its front, vertex, 
and occiput mostly black, frontal spine rather blunt and black, scape 
brownish, yellow beneath, pedicel brownish with a yellow mark above, 
fifth to fourteenth flagellar joints testaceous, rest of the flagel dark 
brown to blackish, tips of the mandibles blackish, palpi yellowish; 
pronotum with its upper edge produced on each side into a blunt 
process, this same edge as well as the lower edge with a yellow bor- 
der that is medially interrupted, tubercles yellow, fore coxe and tro- 
chanters and the fore femora beneath yellow, rest of fore legs brown- 
ish stramineous except the onychii which are blackish, prescutum 
with a yellow spot on each side, scapulz with a yellow border ante- 
riorly and internally, mesopleure with four yellow spots, the upper- 
most two being united, tegule yellow with a stramineous outer edge, 
scutel and upper edge of axilla mostly yellow as are the metapleura, 
elsewhere the thorax is mostly black, mid legs with the same color 
scheme as the fore legs, hind legs reddish brown excepting the cox 
which are yellow and black, the yellow proximal trochanters, the 
brown distal trochanters, the blackish tips of the tibie# and the tarsi 
which excepting the blackish onychii are whitish; propodeum with a 
yellow arch the sides of which are partly welts and lateral, low pro- 
tuberances; abdominal segments brownish or blackish with broad 
yellow borders, the first segment excepted, which is mostly yellow 
with the apical half discally mostly blackish; sheaths of the ovipositor 
1.5 mm. long. 


POLYCYRTIMORPHA, new genus. 


Type.—Polycyrtimorpha amoenus, new species. 

Related to Polyeyrtus Spinola from which it differs chiefly in the 
occipital carma meeting the carina bordering the posterior cavity of 
the mouth. 

POLYCYRTIMORPHA AMOENUS, new species. 

Type-locality.—Villa Morra, Asuncion, Paraguay, 10-4-04, J. D. 
Anisits. 

Type.—KoOnigliche Zoologische Museum, Berlin. 

Female.—Length 15 mm.; black and polished; face, clypeus, 
labrum, mandibles, malar space, lower half of cheeks, lower half of 
occiput, orbital margin, palpi and fifth to thirteenth flagellar joints 
inclusive mostly yellow; upper and lower edge of the pronotum with 
a yellow margin, propleure, mesopleure, and mesosternum mostly 
yellow, tegule, wing bases, edges of the axillw, posterior half of the 
disk of the scutel, disk of the postscutel, the hind edge of the latter, 
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the intumescence back of the hind wing insertion and the metapleuree 
mostly yellowish, the latter rather testaceous, wings brownish with 
blackish veins and stigma, the latter with a pale streak, legs mostly 
brownish stramineous, the fore coxee mostly yellowish, all coxse with 
a dorsal black stripe, the fore and mid onychii mostly black; basal 
propodeal area with a great, yellow, comma-like mark on each side, 
the apical propodeal area with a broad yellow stripe on each side, 
involving the prominent spines; dorsal, abdominal segments mar- 
gined laterally and apically with a broad yellowish band, the lateral 
margin of the second and third, dorsal segments with a yellowish 
extension toward the middle of these segments, ovipositor almost as 
long as the abdomen. 


Genus POLYCRYTUS Spinola. 


Carina bordering the posterior cavity of the mouth neither highly 
developed nor meeting to form a tubular cavity and not meeting the 
occipital carina. 


THYMARIMORPHA, new genus. 


Type.— Thymarimorpha platygastra, new species. 

Recalls the genus Thymaris Foerster but is related to Anisitsia 
Viereck from which it may be known by the postfurcal nervellus 
which is not angulated, by the propodeum not being furrowed and by 
the almost equilateral areolet. 

THYMARIMORPHA PLATYGASTRA, new species. 

Type-locality—C. Olympo, Asuncion, Paraguay, 11-12-’04, J. D. 
Anisits. 

Type.—K6nigliche Zoologische Museum, Berlin. 

Male.—Length 8.5 mm.; black, shining, and sculptured; face and 
clypeus longitudinally striate, the latter subemarginate, mandibles 
yellow with brownish tips, scape and pedicel mostly yellow, flagel 
dark brown except the first joint which is yellowish at its base and 
partly pale brown, palpi yellowish white; fore legs yellow except the 
onychii and claws which are brownish and the empodii which are 
blackish, mid coxe yellow, hind coxe pale brownish stramineous, 
rest of legs missing, notauli represented by an area of transverse 
striz on each side of the dorsulum, tegule yellow basally, apically 
almost colorless with a stramineous tinge, wings pale brown, almost 
colorless, except the tips which are conspicuously infumated, veins 
more or less dark brown; propodeum with poorly defined carine, 
the basal area almost crowded out by the areola which latter is rather 
coffin shaped, its posterior boundaries, however, becoming confused 
with the sculpture of the propodeum; abdomen brownish stramine- 


ous, the second, ultimate, and penultimate, dorsal segments more or 
less blackish. 
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ZAGLYPTOMORPHA, new genus. 


Type.—Zaglyptomorpha attenuata, new species. Related to Glypta 
Gravenhorst from which it differs chiefly in the elongate abdomen 
which has its first to fifth segments, inclusive, distinctly longer than 
wide at the apex and by the prominently angularly produced anterior, 
superior edge of the pronotum which is prolonged downward as a 
trenchant carina. 


ZAGLYPTOMORPHA ATTENUATA, new species. 


Type-locality—Villa Morra, Asuncion, Paraguay, October 1, 
November 9, 1905, December 19, 1904; also from Tembetary, Sapucay, 
Asuncion, Paraguay, September 12, 1904, J. D. Anisits. 

Type.—KoOnigliche Zoologische Museum, Berlin. 

Female.—Length 10 mm.; brownish stramineous; head mostly 
black, face with a brownish mark on each side near the clypeus, 
lower end of the cheeks and the mouth parts stramineous, tips of the 
mandibles blackish, apical edge of the scape stramineous; upper and 
lower edge of the pronotum, propleure, tegulz, intumescence beneath 
the fore wings, wing bases, disk of scutel and postscutel, fore and mid 
cox, fore trochanters, and mid and hind, distal trochanters yellow, 
mid, proximal trochanters yellow except for a blackish mark at base 
above, fore and mid femora yellowish at base, elsewhere stramineous, 
rest of fore legs stramineous excepting the claws and empodii which 
are dark, mid tibie yellowish except for a brownish annulus at apex 
and near the base, mid tarsi blackish except at the joints and the 
basal third of the metatarsi which are pale, hind coxe luteous, with 
an elongate black mark beneath, hind proximal trochanter mostly 
black, partly yellowish, hind femora almost entirely blackish except 
for the upper face which is yellow, hind tibiz luteous, blackish above 
and with a subbasal and apical blackish annulus, hind tarsi colored in 
much the same way as the mid tarsi; propodeum with a completely de- 
fined areola which is distinctly longer than its greatest width; abdomen 
mostly black and punctured, its venter pale, its dorsum with brown 
marks, its second, third, and fourth segments with their apical mar- 
gins yellowish stramineous, sheaths of the ovipositor distinctly 
although not much longer than the abdomen. 


ZAMASTRUS, new genus. 


Type.—Zamastrus photopsis, new species. 

Agrees with the original description of Mastrus Foerster but is 
evidently a Mesostenine with a Hemiteline venation in which the 
second, lower side of the areolet is represented only by a shadowlike 
vein; only the basal carina is present on the propodeum, which latter 

95278°—Proc.N.M.vol.46—13——25 
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has in addition two smooth, conical projections where its posterior 
face joins the superior face. In the Mesostenini its nearest relative 
appears to be Christolia Brullé. Spiracles of the first, abdominal 
segment nearer to each other than to the apex. 

ZAMASTRUS PHOTOPSIS, new species. 


Type-locality.—_Sapucay, Asuncion, Paraguay, January 12, 1905, 
J. D. Anisits. 

Type.—K@Gnigliche Zoologische Museum, Berlin. 

Female.—Length 9 mm.; reddish brown and granular; head mostly 
black, front with a broad whitish margin along the eye margin, scape, 
pedicel, and clypeus brownish stramineous; malar space, labrum, and 
mandibles mostly whitish, the latter blackish at the tips, palpi pale 
stramineous, fourth to eighth joints of the flagel whitish above, rest 
of the flagel black; upper edge of the pronotum with a whitish margin, 
tegule anteriorly and the upper edge of the mesopleure whitish, rest 
of tegule brownish, fore cox pale stramineous as are the fore tro- 
chanters, femora, and tibis except for the blackish cast on the upper 
surfaces of these parts which is so arranged as to make the tibie 
appear as though they had a pale stramineous band at their base, 
fore tarsi mostly pale to dark brown, mid legs colored in much the 
same way as the fore legs, hind coxe, trochanters, and femora mostly 
almost concolorous with the thorax, hind tibisz: and tarsi colored in 
much the same way as the same parts in the mid legs; propodeal 
spines yellowish and directed backward and outward; abdomen 
brownish stamineous and more or less finely sculptured and sericeous, 
the apical angles of the postpetiole and second, dorsal abdominal 
segment yellowish, the latter stramineous, apical margin of the third, 
sixth, and seventh dorsal segments more or less yellowish, basal 
lateral angles of the second and third dorsal segments black or black- 
ish, apical margin of the fifth and most of the sixth, dorsal segments 
blackish, apical, dorsal segment black with a yellowish apical edge, 
sheaths of the ovipositor approximately as long as the first abdominal 
segment. 





A LIST OF THE ROTATORIA OF WASHINGTON AND 
VICINITY, WITH DESCRIPTIONS OF A NEW GENUS 
AND TEN NEW SPECIES. 


By Harry K. Harrine, 
Of the United States Bureau of Standards, Washington, D. C. 


INTRODUCTION. 


The investigation of the Rotatorian fauna of this region was begun 
about five years ago, and has revealed an entirely unsuspected wealth 
of rare and undescribed species. In the appended list are recorded 
236 previously described species. As far as practicable preserved 
material of these has been deposited in the National Museum, so that 
their identity may be verified. A large number of new species have 
been found; of these 10 are here described and figured. 

It should not be inferred that Washington affords unusual oppor- 
tunities for collecting Rotatoria, or that any vast territory has been 
overrun; nearly the entire list is based on-collections made in the 
old Fish Ponds, now filled in, the ponds at Kenilworth, District of 
Columbia, and Lakeland, Maryland, swamps and ponds at Four-Mile 
Run, Virginia, and occasional trips to Black Pond, Virginia, and 
Glenburnie, Maryland. But little work has so far been done on the 
Potomac River. 

For the determination of most of the Bdelloids I am indebted to 
Mr. David Bryce, of London, England, who has at all times placed 
his unsurpassed knowledge of this group at my disposal. 

For the illustrations an arbitrary sliding scale has been used; for 
an animal measuring 100 » a size of 50 mm. was selected and for 
each succeeding 100 » 10 mm. added, so that the size of the illus- 
tration is 40 mm. + 10 mm. for each 100 p» of the total length. 
While no doubt objections may be urged against this arrangement, 
it has the advantage of keeping figures of the largest Rotatoria 
within the limits of an octavo page, while the smallest are 
sufficiently large to show the necessary detail. For the trophi a 
base size of 25 mm. for an actual 10 » has been used, adding 2.5 mm. 
for each succeeding 10 y; the size of the illustration thus becomes 
22.5 mm. + 2.5 mm. for each 10 » of the length. 
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LIST OF ROTATORIA FOUND IN THE DISTRICT OF COLUMBIA, MARY- 
LAND, AND VIRGINIA, 


Order PLOIMA. 


Notommata aurita (Miiller). 

Notommata brachyota Ehrenberg. 

Notommata caudata Collins. 

Notommata cerberus (Gosse). 

Notommata contorta (Stokes)=Diglena contorta Stokes. 

Notommata copeus Ehrenberg. 

Notommata cyrtopus Gosse. 

Notommata melandocus (Gosse)= Furcularia melandocus Gosse. 

Notommata najas Ehrenberg. 

Notommata pachyura (Gosse)=Copeus pachyurus Gosse= Copeus triangulatus Kirkman. 

Notommata pseudocerberus de Beauchamp. 

Notommata saccigera Ehrenberg. 

Notommata silpha (Gosse)=Notommata forcipata of Gosse, not Ehrenberg, =Diglena 
silpha Gosse. 

Notommata torulosa (Dujardin). 

Notommata tripus Ehrenberg. 

Taphrocampa annulosa Gosse. 

Taphrocampa clavigera Stokes. 

Taphrocampa selenura Gosse. 

Proales decipiens (Ehrenberg). 

Pleurotrocha petromyzon (Ehrenberg). 

? Pleurotrocha sordida (Gosse)=Proales sordida Gosse. 

Eosphora elongata Ehrenberg. 

Cephalodella catellina (Miiller)=Diglena catellina (Miiller). 

Cephalodella forficula (Ehrenberg) = Furcularia forficula Ehrenberg. 

Diaschiza auriculata (Miiller)=Diaschiza lacinulata (Miiller). 

Diaschiza eva (Gosse). 

Diaschiza exigua Gosse. 

Diaschiza forficata (Ehrenberg) = Diaschiza cxca (Gosse). 

Diaschiza gibba (Ehrenberg). 

Diaschiza globata Gosse. 

Diaschiza gracilis (Ehrenberg). 

Diaschiza megalocephala (Glasscott). 

Diaschiza sterea (Gosse). 

Diaschiza tenuior Gosse. 

Rousseletia corniculata, new species. 

Monommaia orbis (Miiller)= Furcularia longiseta (Miller). 

Dicranophorus auritus (Ehrenberg)=Eosphora aurita (Ehrenberg). 

Dicranophorus forcipatus (Miller) =Diglena forcipata (Miiller). 

?Dicranophorus grandis (Ehrenberg)=Diglena grandis Ehrenberg. 

Encentrum aper, new species. 

Encentrum myriophylli, new species. 

Encentrum ricciz, new species. 

Diglena caudata Ehrenberg=Diglena biraphis Gosse. 

Diglena clastopis Gosse. 

Diglena permollis Gosse. 

Proales felis (Miller). 

Taphrocampa saundersiz Hudson. 

Theorus uncinatus Ehrenberg. 
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Epiphanes brachionus (Ehrenberg) = Notops brachionus (Ehrenberg). 

Epiphanes clavulata (Ehrenberg) = Notops clavulatus (Ehrenberg). 

Epiphanes senta (Miller)= Hydatina senta (Miller). 

Cyrtonia tuba (Ehrenberg). 

Proalides tentaculatus de Beauchamp. 

Microcodon clavus Ehrenberg. 

Mikrocodides chlena (Gosse). 

Brachionus angularis Gosse. 

Brachionus budapestinensis Daday. 

Brachionus calyciflorus Pallas=Brachionus pala Ehrenberg. 

Brachionus capsuliflorus Pallas=Brachionus bakeri Miller=Brachionus urceolaris 
Miiller. 

Brachionus havanaensis Rousselet. 

Brachionus patulus Miller=Brachionus militaris Ehrenberg. 

Brachionus plicatilis Miiller=Brachionus miilleri Ehrenberg. 

Platyias quadricornis (Ehrenberg) = Noteus quadricornis Ehrenberg. 

Keratella cochlearis (Gosse)= Anurzxa cochlearis Gosse. 

Keratella quadrata (Miiller)=Anurxa aculeata Ehrenberg. 

Keratella serrulata (Ehrenberg) = Anurza serrulata Ehrenberg. 

Keratella stipitata (Ehrenberg)=Anurea stipitata Ehrenberg. 

Notholca bostoniensis Rousselet. 

Notholca striata (Miller). 

Anurexopsis fissa (Gosse)=Anurxa hypelasma Gosse. 

Mytilina compressa (Gosse)=Diplax compressa Gosse. 

Mytilina trigona (Gosse)=Diplar trigona Gosse. 

Mytilina ventralis (Ehrenberg)=Salpina ventralis Ehrenberg. 

Euchlanis deflexa Gosse. 

Euchlanis dilatata Ehrenberg. 

Euchlanis oropha Gosse. 

Euchlanis pyriformis Gosse. 

Dipleuchlanis propatula (Gosse). 

?Lecane affinis (Levander)=Cathypna affinis Levander. 

? Lecane flexilis (Gosse)= Distyla flexilis Gosse. 

Lecane hornemanni (Ehrenberg)=Distyla hornemanni ( Ehrenberg). 

Lecane leontina (Turner)=Cathypna leontina Turner. 

Lecane ludwigii (Eckstein) = Distyla ludwigii Eckstein. 

Lecane luna (Miiller)=Cathypna luna (Miller). 

Lecane ohioensis (Herrick)=Distyla ohioensis Herrick. 

Lecane signifera (Jennings) = Disiyla signifera Jennings. 

Lecane spinifera (Western)=Distyla spinifera Western. 

Lecane stichxa, new species. 

Lecane stokesii (Pell)=Distyla stokesii (Pell) 

Lecane ungulata (Gosse)=Cathypna ungulata Gosse. 

Monostyla acus, new species. 

Monostyla arcuata Bryce. 

Monostyla bifurca Bryce. 

Monostyla bulla Gosse. 

? Monostyla closterocerca Schmarda. 

Monostyla cornuta (Miller). 

Monostyla crenata, new species. 

Monostyla furcata Murray. 

Monostyla galeata Bryce. 

Monostyla hamata Stokes. 

Monostyla lunaris Ehrenberg. 
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Monostyla monostyla (Daday)=Diarthra monostyla Daday. 
Monostyla quadridentata Ehrenberg. 

Monostyla sylvatica, new species. 

Lepadella acuminata (Ehrenberg)= Metopidia acuminata Ehrenberg. 
Lepadella cristata (Rousselet)=Colurus cristatus Rousselet. 
Lepadella oblonga (Ehrenberg)= Metopidia oblonga Ehrenberg. 
Lepadella ovalis (Miiller)= Metopidia solidus Gosse. 

Lepadella patella (Miller) Metopidia emarginata (Ehrenberg). 
Lepadella quinquecostata (Lucks)= Metopidia quinquecostata Lucks. 
Lepadella salpina Ehrenberg. 

Lepadella triptera Ehrenberg. 

Colurella bicuspidata (Ehrenberg). 

?Colurella colurus (Ehrenberg)=Colurus amblytelus Gosse. 
Colurella obtusa (Gosse). 

Colurella sulcata (Stenroos)= Metopidia sulcata Stenroos. 
Squatinella bifurca (Hudson)=Stephanops bifurcus Hudson. 
Squatinella longispinata (Tatem)=Stephanops longispinatus Tatem. 
Squatinella mutica (Ehrenberg)=Stephanops muticus Ehrenberg. 
Squatinella tenella (Bryce)=Stephanops tenellus Bryce. 
Trichotria brevidactyla, new species. 

Trichotria pocillum (Miiller)=Dinocharis pocillum (Miller). 
Trichotria similis (Stenroos)= Dinocharis similis Stenroos. 
Trichotria tetractis (Ehrenberg)=Dinocharis tetractis Ehrenberg. 
Macrochxtus collinsti (Gosse)=Dinocharis collinsii Gosse. 
Macrochzxtus subquadratus Perty=Polychxtus subquadratus ( Perty). 
Scaridium eudactylotum Gosse. 

Scaridium longicaudum (Miller). 

Trichocerca bicristata (Gosse)= Rattulus bicristatus (Gosse). 
Trichocerca bicuspes (Pell)=Rattulus bicuspes (Pell). 

Trichocerca cylindrica (Imhoi)=Rattulus cylindricus (Imhof). 
Trichocerca elongata (Gosse)= Rattulus elongatus (Gosse). 
Trichocerca flava (Voronkov)=Rattulus flavus Voronkov. 
Trichocerca iernis (Gosse)= Rattulus gracilis (Tessin). 

Trichocerca longiseta (Schrank)= Rattulus longiseta (Schrank). 
Trichocerca lophassa (Gosse)= Rattulus lophessus (Gosse ) 
Trichocerca multicrinis ( Kellicott)=Rattulus multicrinis (Kellicott). 
Trichocerca rattus (Miiller)=Rattulus rattus (Miller). 

Diurella brachyura (Gosse). 

Diurella cavia (Gosse ). 

Diurella dizon-nuttalli Jennings. 

Diurella insignis Herrick. 

Diurella porcellus (Gosse). 

Diurella rousseleti (Voigt). 

Diurella stylata Eyierth. 

Diurella sulcata (Jennings). 

Diurella tenuior (Gosse). 

Diurella tigris (Miller). 

Diurella weberi Jennings. 

Elosa worrallai Lord. 

Chromogaster ovalis (Bergendal)= Anapus ovalis Bergendal, 
Gastropus hyptopus (Ehrenberg). 

Gastropus minor (Rousselet). 

Gastropus stylifer |mhoi. 

Ascomorpha ecaudis Perty. 
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Ascomorpha saltans Bartsch. 

Synchezta bicornis Smith. 

Synchzta cecilia Rousselet. 

Synchezta littoralis Rousselet. 

Synchzxta longipes Gosse. 

Synchzta oblonga Ehrenberg. 

Synchzta pectinata Ehrenberg. 

Synchezta stylata Wierzejski. 

Syncheta tremula (Miller). 

Polyarthra euryptera Wierzejski. 

Polyarthra trigla Ehrenberg=Polyarthra platyptera Ehrenberg. 
Sphyrias lofuana (Rousselet). 

Plesoma lenticulare Herrick. 

Plesoma truncatum (Levander). 

Asplanchna brightwellit Gosse. 

Asplanchna herrickii de Guerne. 

Asplanchna intermedia Hudson. 

Asplanchna priodonta Gosse. 

Asplanchnopus multiceps (Schrank). 

Asplanchnopus hyalinus, new species. 

Harringia rousseleti de Beauchamp. 

Testudinella incisa (Ternetz)=Pterodina incisa Ternetz. 
Testudinella intermedia (Anderson)=Pterodina intermedia Anderson. 
Testudinella parva (Ternetz)=Pterodina parva Ternetz=Pterodina bidentata Ternetz. 
Testudinella patina (Hermann)=Pterodina patina (Hermann). 
Testudinella truncata (Gosse)=Pterodina truncata Gosse. 
Pedalia fennica (Levander)=Pedalion fennicum Levander. 
Pedalia mira (Hudson)=Pedalion mirum Hudson. 

Filinia cornuta (Weisse)= Triarthra breviseta Gosse. 

Filinia longiseta (Ehrenberg)= Triarthra longiseta Ehrenberg. 
Filinia passa (Miller)= Triarthra mystacina Ehrenberg. 


Order FLOSCULARIACEA. 


Floscularia conifera (Hudson)= Melicerta conifera Hudson. 

Floscularia melicerta (Ehrenberg)= Melicerta najas (Ehrenberg). 
Floscularia ringens (Linneus)= Melicerta ringens (Linneeus). 

Limnias ceratophylli Schrank. 

Limnias melicerta Weisse= Limnias annulatus Bailey. 

Ptygura brachiata (Hudson)=Cécistes brachiatus Hudson. 

Ptygura crystallina (Ehrenberg)=C€cistes crystallinus Ehrenberg. 
Ptygura mucicola (Kellicott)=Cécistes mucicola Kellicott, 

Sinantherina socialis (Linnseus)= Megalotrocha alboflavicans Ehrenberg. 
Lacinularia flosculosa (Miller)=Lacinularia socialis Ehrenberg. 
Beauchampia crucigera (Dutrochet)=Cephalosiphon limnias of Gosse, not Ehrenberg, 
Conochilus hippocrepis (Schrank)=Conochilus volvox Ehrenberg. 
Conochilus unicornis Rousselet. 

Conochiloides dossuarius (Hudson). 


Order COLLOTHECACEA, 


Collotheca ambigua (Hudson)= Floscularia ambigua Hudson. 
?Collotheca annulata (Hood)= Floscularia annulata Hood. 
Collotheca campanulata (Dobie)= Floscularia campanulata Dobie. 
Collotheca cornuta (Dobie)= Floscularia cornuta Dobie. 
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Collotheca coronetta (Cubitt)=Floscularia coronetta Cubitt. 
Collotheca cyclops (Cubitt)=Floscularia cyclops Cubitt. 

Collotheca mira (Hudson)= Floscularia mira Hudson. 

Collotheca mutabilis (Hudson)= Floscularia mutabilis Hudson. 
Collotheca ornata (Ehrenberg)= Floscularia ornata Ehrenberg 
Collotheca pelagica (Rousselet)=Floscularia pelagica Rousselet 
Collotheca tenuilobata (Anderson)= Floscularia tenuilobata Anderson. 
Stephanoceros fimbriatus (Goldiuss). 

Cupelopagis vorax (Leidy)=Apsilus vorax (Leidy). 

Acyclus inquietus Leidy. 


Order BDELLOIDA 
Adineta gracilis Janson. 
Adineta vaga (Davis) (form major). 
Philodina acuticornis Murray. 
Philodina citrina Ehrenberg. 
Philodina megalotrocha Ehrenberg. 
Philodina plena (Bryce). 
Rotaria citrina (Ehrenberg)= Rotifer citrinus Ehrenberg. 
Rotaria elongata (Weber)= Rotifer elongatus Weber. 
Rotaria macroceros (Gosse)= Rotifer macroceros Gosse. 
Rotaria macrura (Ehrenberg)=Rotifer macrurus Ehrenberg. 
Rotaria neptunia (Ehrenberg)=Actinurus neptunius Ehrenberg. 
Rotaria rotatoria (Pallas)=Rotifer vulgaris Schrank. 
Rotaria sordida (Western)=Callidina sordida Western. 
Rotaria tardigrada (Ehrenberg)=Rotifer tardus Ehrenberg. 
Macrotrachela aculeata Milne. 
Macrotrachela crucicornis (Murray )=Callidina crucicornis Murray. 
Macrotrachela habita (Bryce)=Callidina habita Bryce. 
Macrotrachela multispinosa Thompson. 
Macrotrachela musculosa Milne. 
Macrotrachela nana (Bryce)=Callidina nana Bryce. 
Macrotrachela papillosa Thompson. 
Macrotrachela plicata (Bryce)=Callidina plicata Bryce. 
Macrotrachela quadricornifera Milne. 
Dissotrocha aculeata (Ehrenberg). 
Dissotrocha macrostyla (Ehrenberg). 
Mniobia russeola (Zelinka). 
Habrotrocha angusticollis (Murray). 
Habrotrocha annulata (Murray). 
Habrotrocha auriculata Murray. 
Habrotrocha constricta (Dujardin). 
Habrotrocha lata (Bryce). 
Habrotrocha pusilla (Bryce). 
Scepanotrocha rubra Bryce. 


NOTOMMATA PACHYURA (Gosse). 
Copeus pachyurus Gosse, Hudson and Gosse, Rotifera, 1886, vol. 2, p. 31, pl. 
16, fig. 4. 


Copeus triangulatus Kirkman, Journ. Royal Micr. Soc., 1906, p. 264, pl. 12, figs, 
10, 11. 


Notommata pachyura Harrina, Bull. 81 U. S. Nat. Mus., 1913, p. 79. 
This species oceurs here nearly the entire year; as all intermediate 
stages may be found between the humpless and the three-humped 
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form, there can be no doubt about their specific identity. The first 
explanation of the variation that suggested itself was the Ostwald 
“viscosity-adaptation” theory; the temporal distribution appeared, 
however, to contradict any simple temperature effect as the probable 
cause. To test this a record of the temperature of the water was 
taken weekly for a year, with notes on the occurrence of the two forms. 

Beginning in January, the humpless form appeared first; the inter- 
mediate and fully humped forms did not appear until the latter part 
of June, when the temperature was 26.5° C. The humpless form con- 
tinued to occur, although in reduced numbers, throughout the summer. 
The humped form was far more abundant and persisted until the 
beginning of November, when the temperature had dropped to 6.5° C. 
This would seem to exclude any direct temperature effect as the con- 
trolling factor. Itis highly probable that the key to these and similar 
variations has been supplied by the work of Powers on Asplanchna, 
and that a change of food organisms is the cause. 


ROUSSELETIA, new genus. 
ROUSSELETIA CORNICULATA, new species. 


Plate 37, figs. 1-3. 


The body of this small species is fairly stout, gibbous dorsally, 
with a slight constriction separating the head from the posterior por- 
tion. A well-marked tail projects over the foot, which is rather long; 


at its termination a single long dorsal seta is occasionally present, 
but generally it is broken off. The two short, conical toes occupy 
only the ventral half of the foot joint. 

The corona is nearly terminal and has a well-developed circum- 
apical band without any dorsal gap. From the unciliated apical plate 
project two conspicuous, slightly decurved papille, resembling those 
of the genus Plasoma. The buccal field is semicircular and evenly 
ciliated, with the mouth near the ventral edge. 

The ganglion is large, with an eyespot at its posterior termination. 
The elongate-pyriform retrocerebral sac is filled with highly refractive 
granules, even in the two anterior branches of the duct. " 

The mastax is of huge proportions, equaling fully half the length 
of the body proper. The short esophagus leads to a large stomach 
without separate intestine; the gastric glands are small and difficult 
to find. In full grown individuals the stomach extends forward as a 
blind pocket on each side of the mastax. The entire animal is colored 
an almost opaque green, due to the presence of symbiotic Zoochlorelle. 
The ovary is normal and the contractile vesicle rather small. The 
two foot glands are club-shaped and of moderate length. 

The mastax is of the virgate or “pumping” type and highly spe- 
cialized, the mallei being reduced to very slender, unjointed and 
strongly curved rods, a short spur projecting downward near the 
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middle; the fulcrum is large, its lower end broadly fan-shaped and in 
the transverse plane, so far as known the only instance of its kind. 
The rami consist of a network of ribs, roughly semicylindrical in shape; 
each ramus is pierced by two large holes. A rod-shaped epipharynx 
with decurved ends assists in supporting the oral region. 

Total length 130 4; trophi, 42 yp. 

Type.—Cat. No. 16516, U.S.N.M., was collected at Kenilworth, 
District of Columbia, where the species occurs in fair numbers among 
the weeds in shallow ponds throughout the greater part of the year. 

That this species belongs to the Notommatide is evident; the corona 
is of a frequently recurring type and not far removed from that of the 
genus Diaschiza. The frontal papille, while very characteristic, are 
probably of small systematic importance, as they are found in widely 
varying degrees of development in otherwise closely related species. 
The mastax is, however, of such an unusual type, that it seems ad- 
visable to make this species the type of a new genus. It has been 
named for Mr. Charles F. Rousselet, of London, to whom every 
student of the Rotatoria, including the writer, is indebted for generous 
assistance and advice. 


ENCENTRUM APER, new species. 


Plate 34, figs. 7-10. 


The body is slender and nearly cylindric, passing rather abruptly 


into a short foot. While the integument is very flexible and without 
any indication of any segmentation when the animal swims, some 
inconspicuous transverse folds appear when it is crawling about in 
search of food. One fold is immediately behind the auricles, a second 
separates the head from the body, and a third marks off a short pos- 
terior segment. The foot is short and considerably smaller than the 
last segment of the body; the anterior portion of the toes tapers 
gradually to a fine, slightly decurved point. 

The corona is almost ventral; the auricles are not very prominent. 
At the base of the moderate-sized anterior hook or ligula, in front of 
the auricles, there is on each side a slight emargination for the insertion 
of a “tusk,” or tooth-like projection. The purpose of this structure 
is unknown; nothing similar is to be found among the related species 
available for comparison. It is not a mere flap of the integument, 
but a well-defined, bluntly conical tooth of high refractive index, 
which demonstrates its abrupt termination at the point of insertion; 
there is no suggestion of a gradual transition to the normal structure 
of the integument... Immediately behind this “tusk” a tuft of very 
long and stout, immobile sensory sete project laterally and somewhat 
posteriorly. 

The ganglion is large; a small retrocerebral sac is present, but no 
subcerebral glands. While no eyespots are visible jn the living or 
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preserved specimens, two faintly orange-colored globules appear 
behind the auricles when the tissues are dissolved in potassium hypo- 
chlorite; no doubt these are identical with the eyespots of other 
members of the genus. 

The contractile vesicle and ovary are normal; the foot-glands are 
large and lead by a narrow duct to a mucus reservoir at the base of 
the toes. 

The trophi are forcipate and slightly asymmetric. The fulcrum is 
a thin triangular plate; the rami are stout, with rather blunt points; 
on their ventral side well-developed alule serve for the attachment 
of the abductor muscles. The right uncus has two teeth, which form 
a fork, embracing the ramus; the left uncus is a flat triangular plate, 
reenforced by ribs and resting on a flattened portion of the ramus. 
The manubria are also slightly dissimilar, the left one being the more 
strongly developed and a little posterior with respect to the position 
of the right manubrium. 

Total length, 240 4; toes, 33 4; trophi, 37z. 

Type.—Cat. No. 16517, U.S.N.M., was collected at Kenilworth, 
District of Columbia, in a weedy pond among branches of Myriophyl- 
lum in incipient decay. 

This species appears to be the one described by Gosse ' as Diglena 
caudata Ehrenberg. A comparison of Ehrenberg’s figure and descrip- 
tion in Die Infusionsthierchen with Gosse’s Diglena biraphis shows, 
however, that these are beyond doubt identical, so that a new name 
is necessary for the misdetermined animal. 


ENCENTRUM MYRIOPHYLLI, new species. 
Plate 34, figs. 1-3. 


The body is moderately stout and slightly gibbous dorsally; a large 
frontal ligula overarches the corona. Posteriorly the body tapers 
gradually to the short foot; the toes are very slightly decurved and 
end in fine points. 

The corona is very oblique, and has prominent auricles. The gang- 
lion is rather small; the retrocerebral sac is pyriform and reaches to 
the stomach. At the base of the ligula are two moderately large 
eyespots. 

The forcipate trophi are notable for the reduction of the mallei; 
the incus, on the contrary, is unusually powerful. The fulcrum is a 
rather short, broad, and thin plate, rounded posteriorly; the rami 
are very large at the base and taper to stout, incurved points. The 
manubria are long, very slender, round rods with a double curve in 
the dorso-ventral plane; the unci, as usual in this type of mastax- 
have but a single tooth, which is also long and slender; the needle, 


i The Rotifera, vol. 2, p. 51. 
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like point is slightly incurved and no doubt immovably united to 
the rami. , 

The stomach is without separate intestine; the ovary, contractile 
vesicle, and foot-glands are normal. 

Total length, 160 ; toes, 26 »; trophi, 24 p. 

Type.—Cat. No. 16518, U.S.N.M., comes from Kenilworth, Dis- 
trict of Columbia, where the species occurs in small numbers among 
the branches of Myriophyllum. 


ENCENTRUM RICCIZ, new species. 
Plate 34, figs. 4-6. 


The body tapers gradually toward the foot, which is short and 
sharply marked off, with a tail projecting over it dorsally; a promi- 
nent triangular ligula overarches the corona. The toes are cylindric 
and of the same diameter throughout their length, straight at the 
base, and strongly decurved posteriorly; the ends are rounded. 

The oblique corona has two fairly prominent auricles at the base 
of the ligula. The ganglion is moderate-sized and closely overlaid by 
the rather small retrocerebral sac; no subcerebral glands have been 
found, nor are any eyespots present. 

The hexagonal cells of the stomach are conspicuous; the functions 
of an intestine are apparently performed by the posterior third of the 
stomach, although not separated from it by any constriction; its 
walls do not show the cell divisions. Ovary and contractile vesicle 
are normal, the foot-glands fairly long and nearly cylindric. 

The trophi are forcipate and, while not aberrant, are quite charac- 
teristic. The inner edges of the rami are nearly semicircular; a long, 
curved, needlelike tooth passes abruptly into the irregularly triangu- 
lar posterior section. The fulcrum is rodlike, its extreme end 
slightly recurved. The manubria are strongly curved, their upper 
ends forked, embracing the exterior edges of the rami; the unci are 
divided into an uncus proper and a long, curved tooth. A relatively 
considerable space separates the unci from the manubria and their 
original relation has been completely lost, the unci acting merely as 
a second tooth to the rami, to which they are immovably united by 
muscular bands, at the base of the tooth further reenforced by a 
small V-shaped member, resting with one branch on the ramus, the 
other on the tooth. The manubriwe have become simple auxiliaries 
to the rami; their form makes it obvious that the adductor muscles 
of the rami are attached to them, thereby effecting the closing move- 
ment, the crutch of the manubria being united to the triangular 
alule by flexible ligaments. 

Total length, 190 4; toes, 22 »; trophi, 31 x. 

This species was found in the fall among clumps of Riccia fluitane 
in ponds at Kenilworth, District of Columbia. Apparently it does not 
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swim unless absolutely compelled to do so, clinging with the greatest 
tenacity to the diatom-covering so abundant on this plant. It is 
most difficult to isolate, partly on account of its extreme hyalinity; 
as soon as disturbed it immediately wriggles back into the mud, and 
the search has to begin all over again. It has not been possible to 
preserve it in anything resembling its normal form. 


DIGLENA CLASTOPIS Gosse. 
Plate 34, figs. 11-13. 


For some time this species was in doubt; the animal found here 
does not have the remarkably long-stalked subcerebral glands figured 
by de Beauchamp’ and the slender, L-shaped epipharyngeal rods are 
not shown in his figure of the trophi.2 De Beauchamp was good 
enough to send me some material for comparison, which demon- 
strated that the two animals are alike in all respects, except that the 
specimens’ from France have the subcerebral glands, readily seen 
even in preserved material, while in the local form they are totally 
absent. An exactly parallel case is cited by de Beauchamp (p. 158): 
Specimens of Dicranophorus (= Eosphora) auritus (Ehrenberg), 
collected near Bourg (Ain), have long subcerebral glands, while 
others from near Paris have extremely short glands. It seems pos- 
sible that each of these two species may eventually prove divisible 
into two valid subspecies; however, the discovery, or at least the 
recognition, of the retrocerebral organ by de Beauchamp is of com- 
paratively recent date and no information is as yet available con- 
cerning the extent of its possible variation, so that it seems preferable 
to consider these forms provisionally as belonging to a single species. 


LECANE STICHAA, new species. 
Plate 35, figs. 4-6. 


In complete retraction the dorsal plate of the lorica is ovate; the 
frontal edge curves slightly forward. For two-thirds of its length 
the ventral plate is nearly parallel-sided, the posterior end being 
rounded; it projects considerably beyond the dorsal plate and very 
slightly over the movable foot joint. At the anterior edge of the 
lorica there are two conspicuous lateral points. The lateral sulci 
are of moderate depth. Both dorsal and ventral plate are facetted 
as shown in the figure. 

The first foot joint is hardly distinguishable, the second, or mova- 
ble, joint is comparatively large and stout, somewhat enlarged pos- 
teriorly and has a broadly heart-shaped emargination in front. The 
toes are a little less than half the length of the dorsal plate; in 
dorsal view they are parallel-sided, in lateral view they taper notice- 


1 Arch. Zool. Exp., ser. 4, vol. 10, p. 157, fig. xu F. 
2 P. 227, fig. xxxv B. 
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ably for one-fourth of their length, then increase slightly in width, 
only to be again reduced in the posterior fourth. The claw is of 
moderate size. 

The dorsal plate is in retraction less gibbous than in the majority 
of species of this genus. 

Total length 143 »; length of dorsal plate 90 », width 75 ; length 
of ventral plate 103 », width 58 y; toes 32 », claw 7 »; width of anterior 
points 62 »; tail projects beyond dorsal plate 13 ,. 

The description and measurements refer throughout to fully con- 
tracted specimens. 

Type.—Cat. No. 16519, U.S.N.M., is from Glenburnie, Maryland, 
where the species is abundant in Sphagnum. 


MONOSTYLA ACUS, new species. 


Plate 36, figs. 1-3. 


In complete retraction the dorsal plate of the lorica is subcircular, 
with an anterior sinus of moderate depth, the sides of which form 
nearly straight lines. The ventral plate is oval and slightly narrower 
than the dorsal; the anterior sinus is of the same form as that of the 
dorsal plate and projects very slightly beyond it. The ventral plate 
extends over the foot, beyond the dorsal plate, as a broad shield or 
tail. The lateral sulci are deep, the posterior sulcus moderately so. 
The lorica is without any markings. 

The first foot joint is rounded anteriorly and is, as usual in the 
genus, immovable; the second foot joint is heart-shaped posteriorly 
and squarely truncate in front. The toe is approximately four-fifths 
as long as the entire body, very slender and slightly decurved at the 
base; the claw is very long. There are three annular constrictions 
of the mucus duct, the posterior annulus being about as far from the 
end of the toe as the length of the claw, the second an equal distance 
forward of the posterior, and the third about one and a half times 
the length of the claw removed from the second. 

The dorsal plate is strongly gibbous posteriorly; the anterior por- 
tion of the ventral plate bends downward in the center, as does also 
the dorsal plate, so that they are in contact, and in a frontal view, 
if such were obtainable, they would appear as a very broad V, of 
nearly the same outline as the anterior margin in dorsal view. 

Total length 180 »; length of dorsal plate 85 », width 82 »; depth 
of frontal sinus 10 »; tail projects beyond dorsal plate 15 »; length 
of ventral plate 100 », width 72 ; distance between inner edges of 
lateral sulci 53 »; length of toe 64 u, of claw 12 »; greatest depth of 
body 38 pn. 

Type.—Cat. No. 16520, U.S.N.M., comes from Glenburnie, Mary- 
land, where the species is common in Sphagnum, growing in swampy 
parts of the woods, 
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MONOSTYLA CRENATA, new species, 
Plate 36, figs. 4-6. 


In complete retraction the dorsal plate of the lorica is subovate, 
the anterior margin being almost straight. The ventral plate is 
oval, slightly narrower than the dorsal and projects but very little 
beyond it posteriorly; the anterior sinus is deep, rounded at the 
bottom and has strongly curved sides. The lateral sulci are deep, 
but narrow, the edges of the dorsal and ventral plate being nearly in 
contact their entire length. The posterior sulcus is of moderate 
depth. The lorica is not facetted. 

The second foot-joint is slightly heart-shaped, excised in front, 
where it articulates with the rigid first joint, which is oval in outline. 
The toe is nearly three-fourths as long as the body, moderately stout 
and? slightly decurved at the base; the claw is very small. The 
mucus duct is without constrictions. 

The ventral plate is markedly convex and the dorsal very strongly 
so; owing to this, as well as the difference in outline, a considerable 
opening remains between the two plates of the lorica, when the head 
is completely retracted. 

Total length, 190 »; length of dorsal plate, 108 y», width, 88 p; 
length of ventral plate, 118 », width, 80 »; depth of ventral sinus, 
20 »; distance between inner edges of lateral sulci at their widest 
point, 68 , at narrowest (posterior), 42 #; length of toe, 72 », of 
claw, 8 »; greatest depth of body, 60 zu. 

Type.—Cat. No. 16521, U.S.N.M., is from Kenilworth, District of 
of Columbia; the animal is locally the most abundant species of the 
genus, and seems to be widely distributed; it is common in collections 
from the Bureau of Fisheries station at San Marcos, Texas, and also in 
the collections of the Panama Biological Survey. Mr. James Murray 
informs me that he finds it in Australasia. 


MONOSTYLA SYLVATICA, new species. 


Plate 35, figs. 1-3. 


In complete retraction the dorsal plate of the lorica is nearly 
circular and has a shallow, rounded anterior sinus. The ventral 
plate is ovate and but four-fifths the width of the dorsal; the anterior 
sinus is of moderate depth, rounded at the bottom and with nearly 
straight sides. The lateral sulci are completely obliterated in con- 
tracted specimens, so that the dorsal and ventral plates appear to be 
joined by flat plates. The posterior sulcus is shallow. The lorica is 
without either dorsal or ventral markings. 

The first, immovable, foot. joint is oval, the second heart-shaped; 
the slightly decurved toe is about half the length of the body and has 
@ small claw. 
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The dorsal plate is strongly gibbous posteriorly, and the depth of 
the body is almost half the length of the lorica. The anterior edges 
of the ventral plate curve upward. 

Total length, 152 »; length of dorsal plate, 96 », width, 100 ,; 
length of ventral plate, 100 », width, 82 »; width of anterior points of 
dorsal plate, 32 », of ventral plate, 53 »; length of toe without claw, 
44 », claw, 8 »; depth of body, 48 p. 

Type.—Cat. No. 16522, U.S.N.M., was collected among submerged 


mosses growing on rocks in a small stream near the Bureau of 
Standards. 


TRICHOTRIA BREVIDACTYLA, new species. 
Plate 38, fig. 2. 


The body of this species is slightly gibbous dorsally and obscurely 
facetted; the entire surface of the lorica is stippled. The last seg- 
ment of the body is very broad at the base and tapers rapidly to the 
foot, so that in dorsal view it appears triangular; on its dorsal side it 
has a deep depression. The foot has two joints, the anterior one 
large and conical, the posterior small and cylindric. The toes are 
blade-shaped and of moderate length; their upper and lower edges 
are straight and parallel, the point being formed by a downward 
curve of the upper edge. In other respects the animal agrees with 
Trichotria pocillum, T. tetractis, and T. similis. 

Length, 340 »; toes, 48 p. 

Type.—Cat. No. 16523, U.S.N.M. 

Two specimens only of this species were collected in the Potomac 
River. 

DIURELLA PORCELLUS (Gosse). 
Plate 38, fig. 1. 


A Dwrella agreeing in all respects with D. porcellus (Gosse), except 
in having a very high ridge extending the entire length of the body, 
occurs occasionally in the ponds at Kenilworth. It is uncertain 
whether this should be considered a case of dimorphism or whether 
we are dealing with two species; as an exactly parallel case occurs in 
the closely related genus Trichocerca (= Rattulus), it appears inad- 
visable to give any systematic name to this form, until more is known 
about the limits of variation in the family. 

I am indebted to Mr. F. R. Dixon-Nuttall, of Eccleston Park, 
England, for the figure of this form. 


SPHYRIAS LOFUANA (Rousselet). 


Plate 37, figs. 4-8. 


Notops lofuana Rousse et, Proc. Zool. Soc. London, 1910, p. 795, pl. 75, figs. 1-3. 
Sphyrias lofuana HarrineG, Bull. 81, U. 8. Nat. Mus., 1913, p. 96. 

This species was described by Rousselet from a single specimen 

found in a plankton collection from the Lofu River, a tributary of 
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Lake Tanganyika, Central Africa. As no living material was available 
it is but natural that the description is not as full as might be desired, 
and some additional notes may be of interest. 

The body of this species is rather short and stout; the head is 
roughly triangular in outline with two large, short, lateral projections 
bearing suboval ciliated lobes. A marked constriction divides the 
head from the body, which is marked dorsally with strong longitudinal 
folds, gradually disappearing on the sides. The foot is long and 
wrinkled, but not jointed, slightly tapering and has a projecting skin- 
fold or tail at its base. The moderately large toes are straight on 
their inner edges, curved on the outer. 

The tubular dorsal antenna is on the posterior part of the body, 
immediately behind the constriction, and is joined to the integument 
in its entire length; the lateral antenne, small setigerous pimples, 
are situated just above the foot. The two eyespots are on the ciliated 
lobes, near their upper edges. The mouth is an oval slit with its long 
axis in the median plane; at the sides are two short papille tipped 
with sensory sete. 

The mastax is of the virgate type; the fulcrum is long and straight, 
formed of two plates joined together at the edges, so that their cross- 
section is V-shaped, with the apex dorsally. The rami are roughly 
triangular, with numerous pointed teeth on their inner edges; while 
quite formidable looking, it is doubtful whether these teeth play any 
part in subdividing the food; more probably they act as a sort of 
strainer for the ‘‘pump.’’ The manubria are long and slightly in- 
curved; the unci have one large, nearly straight, tooth, and at their 
bases two rudimentary teeth joined together by a thin plate. Two 
straight rods, expanded at their dorsal ends into triangular plates, 
pass dorso-ventrally across the mastax; at the ventral ends they are 
joined to the rami by muscular bands, the plate-like ends being em- 
bedded in the dorsal wall of the mastax. As will be seen from the 
ventral and frontal views of the trophi, these rods are not connected 
to the manubria, nevertheless they follow these in their longitudinal 
movements, acting apparently asa hinge. This appearance is caused 
by their attachment to the dorsal wall of the mastax, which naturally 
moves with the mallei. That these rods are of an epipharyngeal 
nature is highly probable; their attachment to the rami is, however, 
without a parallel among other Rotatoria. The “pumping” action 
of the virgate mastax can be seen very clearly in this species on ac- 
count of the transparency of the head. The rest of the alimentary 
tract calls for few remarks; two elongate, club-shaped mastax glands 
are in the usual position; the short esophagus leads to the globose 
stomach, which is without separate intestine; the left gastric gland 
is immediately behind the mastax, while the mene one is crowded 

95278°—Proc.N.M.vol.46—13-——26 





402 PROCEEDINGS OF THE NATIONAL MUSEUM. VoL. 46. 


back by the ribbon-shaped ovary. The contractile vesicle is normal; 
the excretory canals have each five flame-cells. 

The ganglion is a large triangular mass lying over the mastax and 
extends nearly the entire width of the head. At the posterior angle 
a granular, opaque deposit is usually found; this is no doubt the 
retrocerebral sac, although it can not be stained intra-vitam. 

At the point of attachment of the four dorsal longitudinal muscles 
small tufts of sensory sete# are present. The animal is carnivorous; 
its food seems to consist principally of the smaller Bdelloids and 
Conochilus, whose trophi are often found in its stomach. When 
swimming, the frontal part of the head is withdrawn and puckered up, 
so that the animal appears squarely truncate in front. 

As this species does not have any close relatives among known 
genera of Rotatoria, it has been made the type of a new genus; its 
affinities seem to be with Synchzta and Plesoma, but it is a parallel, 
rather than an intermediate, branch of the Ploima. 

Total length, 320 »; trophi, 62 y. 

Sphyrias lofwana inhabits weedy ponds; it was first found in the 
old Fish Ponds, now filled in, and a few specimens occurred in the 
swamps at Four Mile Run; it is not uncommon in the ponds at Ken- 
ilworth. From the list of species accompanying the original descrip- 
tion it is evident that its presence in the Lofu River is adventitious; 
all the species are pond forms and not one of the 22 is normally a 
river planktont. 


ASPLANCHNOPUS HYALINUS, new species. 


Plate 38, figs. 3 and 4. 


The body of this species is moderately elongate, the posterior, 
globose portion being separated from the head by a very slight con- 
striction or neck. The foot is nearly one-third as long as the body 
and jointed, the terminal joint being about twice as long as the basal. 
The toes are somewhat blade-shaped and approximately the same 
length as the first foot-joint; the mucus glands are as long as the 
entire foot. 

The corona is terminal and of the usual Asplanchna-type; a 
circumapical band interrupted ventrally at the mouth and laterally 
by two small papille bearing red pigment-spots. The ciliation of the 
buccal field is limited to a line of short cilia on each side of the mouth, 
passing from there transversely to the two lateral papillez. The dor- 
sal antenne# are not far posterior to the corona; there are two distinct 
tufts of sete, united internally by the usual muscle; two nerve- 
threads pass to the ganglion. The lateral antenne are in the usual 
position. The ganglion has a prominent eyespot at its posterior end. 
The retrocerebral sac is well developed, as well as the subcerebral 
glands, these being about half as long as the sac. 
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The voluminous mastax incloses the incudate trophi, which are 
notable for the simplicity of their structure; they are without any 
inner teeth, reinforcing ribs or other complexities found in the ma- 
jority of the species of this family. 

From the mastax a very short cesophagus leads to the large stomach, 
which is divided by a slight constriction, the anterior portion showing 
the same characteristic muscular network as the walls of the mastax. 
The posterior section is thick-walled, with large cells for absorption 
of the products of digestion. Two rounded gastric glands open into 
the anterior portion of the stomach immediately behind the entrance 
of the esophagus. 

The lateral canals, with eight flame cells each, lead to the moderate- 
sized contractile vesicle. The ovary is ribbon-shaped; as far as 
known, the animal is oviparous, at least nothing has been observed 
that would indicate the contrary. 

Total length, 520 »; length of body, 395 »; greatest depth, 255 »; 
length of foot without toes, 90 4; toes, 36 4; length of trophi, 70 1; 
width, 48 yp. 

Type.—Cat. No. 16524, U.S.N.M. 

This species is interesting in that it seems to retain more of the 
primitive organization than any other known species of the family. 
While the trophi are as highly specialized as any, the stomach shows 
unmistakable evidence of the transition from the Notommata-type, 
where the principal part of the digestion takes place in the anterior 
section, to the usual Asplanchna-type, where this has become indis- 
tinguishable from the esophagus and virtually forms part of it. The 
dorsal antenne are in nearly the same position as that of Notommata, 
but still retain the characteristic features of Asplanchnide; under 
sufficient magnification they are seen to be distinctly double, the 
two setigerous pits being about 8 « apart. The well-developed, even 
though small, retrocerebral organ, the conspicuous foot and the small 
number of flame cells are all nearer the primitive type than in other 
members of the family. The animal is excessively transparent, and 
in its habits, as well as general appearance, resembles far more the 
Notommatide than its congener, the predacious and powerful As- 
planchnopus multiceps (Schrank). 

A few specimens of this species were found in the middle of August, 
1911, on tide-swept flats at Four-Mile Run, near Washington. They 
occurred only at a certain stage of the outgoing tide, which seems 
to indicate that they came from the swampy region above the place 
where they were actually found. It has not been seen since. 


TESTUDINELLA PARVA (Ternetz). 
Pterodina parva TERNETZ, Rot. Umg. Basels, 1892, pp. 20, 42, pl. 3, figs. 21, 22. 
Pterodina bidentata TerNeTz, Rot. Umg. Basels, 1892, pp. 20, 44, pl. 3, fig. 23. 
Pterodina emarginata WierzeJsk1, Bull. Acad. Sci. Cracovie (for 1892) 1893, p. 407. 
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Pterodina calcaris LANGER, Verh. Ver. Nat.- u. Heilkde., Pressburg, n. ser., vol. 
19, 1909, p. 46, fig. 3. 

Testudinella bidentata HarrinG, Bull. 81 U. 8. Nat. Mus., 1913, p. 100. 

Testudinella parva HarrinG, Bull. 81 U. 8S. Nat. Mus., 1913, p. 100. 


In recent collections from Kenilworth this species has occurred in 
considerable numbers, and in all stages from the form with well- 
developed posterior teeth on the edge of the lorica to the toothless 
form, including specimens with the tooth present on one side and 
absent on the other. As one name must be dropped, and parva has 


page priority, apart from its being rather more suitable, it seems best 
to retain this as the specific name. 


EXPLANATION OF PLATES. 


All the figures are highly magnified; for actual measurements see 
text. 


PLATE 34. 
Fig. Encentrum myriophylli, lateral view; page 395. 
. Encentrum myriophylli, trophi, ventral view. 
Encentrum myriophylli, trophi, right lateral view. 
Encentrum ricciz, lateral view; page 396. 
Encentrum rieciz, trophi, ventral view. 
. Encentrum ricciz, trophi, right lateral view. 
. Encentrum aper, lateral view; page 394. 
Encentrum aper, dorsal view of head. 
. Encentrum aper, trophi, ventral view. 
. Encentrum aper, trophi, right lateral view. 
. Diglena clastopis, lateral view; page 397. 
. Diglena clastopis, trophi, ventral view. 
. Diglena clastopis, trophi, right lateral view. 
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PuaTE 35. 


. Monosiyla sylvatica, ventral view; page 399. 
2. Monostyla sylvatica, dorsal view. 

. Monostyla sylvatica, lateral view. 

. Lecane stichea, ventral view; page 397. 

. Lecane stichza, lateral view. 

. Lecane stichzxa, dorsal view. 


PLaTE 36. 


. Monostyla acus, ventral view; page 398. 
. Monostyla acus, lateral view. 
3. Monostyla acus, dorsal view. 
. Monostyla crenata, ventral view; page 399. 
. Monostyla crenata, lateral view. 
. Monostyla crenata, dorsal view. 
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Pate 37. 


. Rousseletia corniculata, lateral view; page 393. 
2. Rousseletia corniculata, trophi, ventral view. 
3. Rousseletia corniculata, trophi, left lateral view. 


. Sphyrias lofuana, 
5. Sphyrias lofuana, 
}. Sphyrias lofuana, 
. Sphyrias lofuana, 
8. Sphyrias lofuana, 


lateral view; p. 400. 

dorsal view. 

trophi, left lateral view. 
trophi, oblique frontal view. 
trophi, ventral view. 


PLaTE 38. 


. Diurella porcellus, lateral view; page 400. 
2. Trichotria brevidactyla, lateral view; page 400. 
3. Asplanchnopus hyalinus, lateral view; page 402. 
. Asplanchnopus hyalinus, trophi, ventral view. 
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GAD-FLIES (TABANIDZ) OF THE GENUS STIBASOMA. 


By Freperick Knas, 
Custodian of Diptera, United States National Museum. 


The genus Stibasoma was established by Schiner for certain Ameri- 
can species distinguishable from Tabanus by their robust appearance, 
broad and thick abdomen, long process of the third antennal joint, 
curved and thickened anterior tibiw, and the broadly ciliate hind 
tibie. These characters are not equally well developed in all the 
species of the genus, and there is, on the other side, an approximation 
toward them in certain species of Tabanus, so that the genus may be 
said to be a rather weakly defined one. This is shown by the fact 
that even recent authors have failed to properly place some of the 
species. Yet the genus seems to represent a natural group. 

The genus is restricted to tropical America exclusive of the Antilles, 
ranging from Mexico to Uruguay. The position of the species recently 
described from Australia by Prof. J. Surcouf, under the name Stiba- 
soma hemiptera (Bigot MSS.), is uncertain and must be excluded, his 
specimen lacking the antenne.’ The ciliation of the legs must be 
considered a very unimportant character and one that could have 
been evolved independently in different regions. Indeed, it is devel- 
oped to different degrees in different species of Stibasoma and in 8S. 
fulvohirtus there is no distinct ciliation on the front and middle 
tibie. On the other hand, there is an approach to the condition of 
the hind tibie of Stibasoma in certain species of Tabanus, where we 
find a well-marked ciliation. The condition of the first posterior cell 
of the wing, which Surcouf seems to consider as diagnostic, is variable 
in Stibasoma, and in the same species may be slightly narrowed 
toward the margin or continue of equal width. 

Recently some specimens belonging in the genus Stibasoma were 
received for identification, and it became necessary to consult the 
literature on the group. A synopsis was published by Miss Gertrude 
Ricardo in 1904,? in which six species were referred to the genus. 





1 Note sur un Diptére piqueur du genre Stibasome Schiner, Bull. Mus. Nat. d’Hist. Nat., 1912, pp. 61-63. 
2 Ann. Mag. Nat. Hist., ser. 7, vol. 14, pp. 360-362. 
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Since then some species have been characterized, and in addition cer- 
tain of the older species described in Tabanus can be referred here 
with certainty. One specimen before me proves to belong to an 
undescribed species. Bréthes has referred to Stibasoma Macquart’s 
Tabanus fenestratus, but, as it would seem, wrongly.’ None of the 
characters peculiar to the genus are mentioned by Macquart, and his 
figure shows the antenne without the characteristic long process on 
the third antennal joint and no ciliation on the hind tibie.? Whether 
Professor Bréthes had another species before him or a wrong concep- 
tion of the genus does not appear. 

A series of five specimens of Stibasoma fulvohirtus before me, taken 
by Prof. F. W. Urich, in Trinidad, makes it evident that the colora- 
tion of the vestiture, which is given primary importance in the sepa- 
ration of the species by Miss Ricardo, is subject to considerable varia- 
tion, and therefore unreliable. This will appear from the notes which 
follow under some of the species. The wing coloration appears to be 
the most constant color-character, and therefore is employed as far as 
possible in the following table: 


TABLE OF THE SPECIES. 


Aimremmamumeneh art WN CS od. 52S i I as eke ccs ee detbeccee 2 
NININNMIE 3 owes Sistss 6b NG Ch ES ook oS EERENS ERAGE die oéockooswede 7 

2. Wings pale at extreme tip, but without pale disc OM 00s ci nadosies¢onsesen 3 
MD NN ss ceca cn ncaanenchbackeceb pe édupeentinnee i 4 

3. Body entirely black... ...... Teche ees Seekt aah sees kad willistonii Lutz. 
Abdomen with a yellow basal band thee ities saan theotenia (Wiedemann). 

4. Discal spot extending to costa, yellow......................-.flavistigma Hine. 
Diponl cnat Bob etOine $0,O0GUR nic d. ooo Sais Bb biads Jace ccecesenscebivae 5 

5. Wings with discal spot ‘‘lurid” ......................- mallophoroides (W. alker). 
TN nic nc niis'c vnk nob e sedepenentncd easeeurese™ 6 

6. Clear spot restricted to discal cell ...................... festivus (Wiedemann). 
Clear spot extending into second basal cell...........dyridophorum, new species. 

7. Wings clear, with two dark bands..................... ... pachycephalum Bigot 
RINE a aco) < bil 35d 's5 SU LL edbdsns ss deubssidd beds bees ne 8 

8. Wings yellow, gray on apical third . --++-++----.-.-...-tristis (Wiedemann). 
eR IR EY SOUEEE TRRINEEN. 0 90 <5 0is prs 05.9044 64h acdenenneeesidennaee 9 

9. Body black, a yellow basal patch at sides of abdomen. ............ bicolor Bigot. 
DREEEL RD ES croc ee rere tic Soc iece asa es an cahne oe eeaeeaeenraca 10 
10. Wings gray, yellow at base and anterior margin ................dives (Walker). 


Wings yellowish, gray at tip and along posterior margin. fulvohirtus (Wiedemann). 
STIBASOMA WILLISTONI Lutz. 


Stibasoma theotenia WiLListon (not Wiedemann), Kans. Univ. Quart., vol. 3, 
1895, p. 194. 
Stibasoma willistonii Luz, Centralbl. Bakt., Abt. I, Orig., vol. 44, 1907, p. 148. 


This species differs from theotznia by the absence of the yellow band 
at the base of the abdomen. Williston had a single male, and suppos- 











1 Anal. Mus, Nac. Buenos Aires, ser. 3, vol. 13, p. 475, 1911. 
2 Dipt. exot., vol. 1, part 1, p. 135, pl. 16, figs. 3, 1838. 
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ing the difference to be sexual, referred it to theotenia. Lutz states 
that he possesses many females which agree with this male in colora- 
tion, and therefore indicated a distinct species. The third antennal 
joint, in addition to the long dorsal process, shows an obtuse tooth on 
the lower side, although it is less marked than in the new species 
described below. Williston’s specimen, which is before me, is from 
Chapada, in the interior of Brazil; Lutz records the species from Rio 
de Janeiro, Sio Paulo, and Santa Catharina. 

As other species of Stibasoma show great variation in the coloration 
of the body vestiture, it is possible that willistonii is only a color 
variant of theotenia. A comparison of structures, such as the shape 
of the antenne, should decide this point. 


STIBASOMA THEOTZENIA (Wiedemann). 


Tabanus theotenia WiEDEMANN, Aussereurop. zweifl. Ins., vol. 1, 1828, p. 136. 
Stibasoma theoteznia Scuiner, Reise d. Novara, Dipt., 1868, p. 94. 
Stibasoma thiotaenia Lutz, Centralbl. Bakt., Abt. I, Orig., vol. 44, 1907, p. 148. 


Lutz states that he possesses a male which differs from the female 


only in the sexual characters. Unknown to me. Reported from 
Brazil and Montevideo. 


STIBASOMA FLAVISTIGMA Hine. 
Stibasoma flavistigma Hinz, Ohio Nat., vol. 12, 1912, p. 516. 


Described from a female collected in Vera Cruz, Mexico. Unknown 
to me. 
STIBASOMA MALLOPHOROIDES (Walker). 


Tabanus mallophoroides WaLkER, Trans. Ent. Soc. Lond., n. ser., vol. 4, 1857, 
p. 123. 

This species is unknown to me in nature, but its position is obvious 
from the description. Walker mentions not only the short stout body, 
but also the long process of the third antennal joint and the ciliation 
of the tibie. Furthermore, he states: “Allied to T. festivus, Wied.” 
Amazon region. 

STIBASOMA FESTIVUS (Wiedemann). 


Tabanus festivus WiEDEMANN, Aussereurop. zweifl. Ins., vol. 1, 1828, p. 135. 
Tabanus festivus Wiuiston, Kans. Univ. Quart., vol. 3, 1895, p. 195. 
Through the courtesy of the American Museum of Natural History, 

I have before me Professor Williston’s specimen, and, although the 
antenne are broken, there can be no doubt that it is a typical Stiba- 
soma. The specimen, a female, agrees in every respect with Wiede- 
mann’s description, except that the ciliation on the outer side of the 
hind tibiw is yellow instead of snow-white, as indicated by Wiede- 
mann. The specimen is from Chapada, Brazil. 
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STIBASOMA DYRIDOPHORUM, new species. 


Body and legs dark, with black vestiture, the abdomen with yellow 
lateral patches at base; wings black, with the tips and a discal spot 
hyaline. 

Female.—Antenne black; third joint with an obtuse but promi- 
nent tooth on the lower side, and above with a long, thick process, 
slightly enlarged toward apex, rounded at tip, and reaching nearly 
to the apex of the third annulation. Frons narrow, nearly parallel- 
sided, the frontal callosity convex, elongate subovate, as wide as the 
frons, continued upward by a raised line which becomes obsolete 
toward the vertex. Face whitish pruinose. Cheeks with long black 
ciliation. Palpi black. 

Thorax blackish brown, clothed with black hair, two indistinct 
reddish lines on the dorsum; humeri and ante-alar callosities yellow- 
ish brown; pleurze brown, with black hair, a small tuft of snow-white 
hair close before wing insertion. Scutellum reddish brown, darker in 
the middle, with black hair (mostly rubbed off). 

Abdomen dorsally reddish brown, the first and second segments 
pale, with dense lateral tufts of long sulphur-yellow hair and a mixture 
of black and yellow hair on the disk (somewhat abraded), the black 
hairs predominating; hind margin of second segment and all of the 
succeeding segments densely black haired. Venter ferruginous, the 
second and third segments with large quadrate lateral patches of 
dense sulphur-yellow hair, which are joined to the yellow patches 
of the dorsum; the remaining vestiture ferruginous, with some black 
hairs intermixed at the sides posteriorly, a tuft of black hair medianly 
at the base of the second segment. 

Legs reddish brown, the front tibie thickened and blackish on the 
distal two-thirds; vestiture black, the hind tibie with long black 
ciliation with ferruginous luster on outer side and shorter bright fer- 
ruginous ciliation on inner side; hind tarsi with ferruginous hair. 
Claws black. Pulvilli and empodia yellow. 

Wings rather narrow, smoky black, a triangular hyaline spot in the 
middle of the second submarginal cell, an elongate hyaline spot occu- 
pying most of the discal cell and extending well over into the second 
basal cell. Halteres with a pale greenish knob. 

Length: Body about 14 mm.; wing 12 mm. 

Trinidad, West Indies (P. L. Guppy). 

Type.—Cat. No. 16362, U.S.N.M, 

A single specimen sent by Prof. F. W. Urich, with the note ‘‘Fol- 
lowed the collector persistently.” 

The abdomen is more slender and tapering than usual in this genus, 
but this is no doubt due to the fact that the specimens had not fed. 
The obtuse tooth on the under side of the third antennal joint is 
present also in S. willistonii, although developed to a less degree. No 
such tooth exists in S. fulvohirtus. 
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STIBASOMA PACHYCEPHALUM Bigs. 


Stibasoma pachycephalum Bicot, Mém. Soc. Zool. France, vol. 5, 1892, p. 636. 
Tabanus chionostigma Osten Sacken, Biol. Centr. Amer., Dipt., vol. 1, 1886, 
p. 54, pl. 1, fig. 11. 

This species is unknown to me, but from a comparison of the 
descriptions of Bigot and of Osten Sacken, and the latter’s figure, the 
above synonymy is indicated. The figure in the Biologia shows a 
characteristic Stibasoma, except that the thickening of the fore tibie 
is not distinctly shown. This may be easily due to oversight by the 
artist. The detailed figure of the antenna shows the usual process of 
the third joint, reaching beyond the second annulation and rounded 
at the tip. The descriptions do not wholly agree, but I believe the 
differences can be safely attributed to the individualities of the 
authors and more particularly to the superficiality of Bigot. Bigot’s 
two specimens were from Mexico, Osten Sacken’s specimen from 
Panima, Vera Paz, Guatemala. 

STIBASOMA BICOLOR Bigot. 
Stibasoma bicolor Bicot, Mém. Soc. Zool. France, vol. 5, 1892, p. 636. 
Stibasoma bicolor Ricarvo, Ann. Mag. Nat. Hist., ser. 7, vol. 14, 1904, pp. 361, 362 

Described from Brazil. Unknown to me. Miss Ricardo calls the 
wings hyaline, but Bigot distinctly states that they are gray; in other 
respects their descriptions agree. It is possible that in the specimen 
seen by Miss Ricardo the color of the wings was poorly developed. 
The coloration of the body appears to be much like dyridophorum, 
while the wings resemble those of dives. 

STIBASOMA DIVES (Walker). 
Tabanus dives Waker, List Dipt. Brit. Mus., vol. 1, 1848, p. 166. 
Stibasoma dives Ricarpo, Ann. Mag. Nat. Hist., ser. 7, vol. 14, 1904, pp. 361, 362. 

Described from the Amazon. Unknown to me. Apparently 
resembles fulvehirtus in many respects. 

STIBASOMA TRISTIS (Wiedemann). 
Tabanus tristis WizDEMANN, Aussereurop. zweifl. Ins., vol. 1, 1828, p. 164. 
Stibasoma tristis Scuiner, Reise d. Novara, Dipt., 1868, p. 94. 
Brazil. Unknown to me. 

STIBASOMA FULVOHIRTUS (Wiedemann). 
Tabanus fulvohirtus WiEDEMANN, Aussereurop. zweifl. Ins., vol. 1, 1828, p. 155. 
Tabanus compactus Waker, List Dipt. Brit. Mus., vol. 5, 1854, p. 222. 
Stibasoma fulvohirtum Scuiner, Reise d. Novara Dipt., 1868, p. 94. 
Stibasoma fulvohirtum Osten Sacken, Biol. Centr. Amer., Dipt., vol. 1, 1886, 

p. 57. 

Five females from Trinidad, sent by Prof. F. W. Urich, are before 
me, and show remarkable variation in body coloration. Two of these, 
like Wiedemann’s type, have the mesonotum and scutellum densely 
clothed with bright ferruginous yellow hair; these have the first 
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abdominal segment clothed with hair of the same color, while the 
succeeding segments are black-haired, with apical fringes of white 
hair. Wiedemann states that the abdomen of his specimen was dor- 
sally yellow-haired in its whole length, with white segmental bands, 
and only the venter black-haired and white-banded. The three other 
specimens from Trinidad have the mesonotum and scutellum black- 
haired, with only some small tufts of pale brownish hair on the anterior 
and posterior angles; in these specimens the base of the abdomen is 
likewise black-haired. One of the three last described specimens even 
has the pleure black-haired, while in the other two the pleure are 
fulvous-haired. All five specimens agree in the coloration of the 
wings, which appears to be very constant, and also in the disposition 
of the black and white vestiture of the tibie. The specimens of 
Walker and Osten Sacken agree with the two first mentioned, while 
Schiner’s specimen apparently belonged to the black form. Osten 
Sacken has discussed an equally extreme variation in the thoracic 
vestiture of Tabanus atratus.! Stibasoma fulvohirtus has beeri pre- 
viously recorded from Brazil (Wiedemann), Ega (Teffé) on the upper 


Amazon (Walker-Ricardo), Colombia (Schiner), and Panama (Osten 
Sacken). 


1 Mem. Boston Soc. Nat. Hist., vol. 2, 1875, p. 455. 





























REVISION OF THE BATS OF THE GENUS GLOSSOPHAGA. 


By Gerrit S. MILter, Jr., 
Curator, Division of Mammals, United States National Museum. 


The first American leaf-nosed bat to be described in detail was the 
Vespertilio soricinus of Pallas, now the type of the genus Glossophaga, 
an animal which attracted special attention by its small size, shrew- 
like head, and conspicuously extensible tongue. Pallas wrote two 
accounts of the species, the first! based on a female, the second? on a 
male. Although the external characters and the general anatomy 
are treated with unusual minuteness, and no less than four plates are 
partly or wholly devoted to the animal, no exact determination of 
the original Vespertilio soricinus is possible. Two species, one of 
them recently described as (. longirostris, are now known to inhabit 
the region from which Pallas received his material, and not one of 
the characters described or figured is diagnostic. The name has, how- 
ever, been uniformly applied for about 50 years* to the more widely 
distributed and better known of the two animals, while there is noth- 
ing in cither of the accounts given by Pallas which definitely points 
to any other conclusion. Therefore no change is required.‘ 

During the first half of the nineteenth century a few synonyms 
were applied to Glossophaga soricina, principally because of failure to 
understand the characters described by Pallas. The history of this 
period was so fully treated by Peters in 1865 that it needs no special 
mention here. In 1896 and 1897 two more names were added to the 
synonymy of true soricina, apparently because the larger Mexican 
race was supposed to be the typical form. Local insular forms were 





1 Miscellanea Zoologica, pp. 48-53, pl. 4, figs. 16-18, pl. 5. 1766. 

2 Spicilegia Zoologica, fasc. 3, pp. 24-35, pl. 3, pl. 4, figs. 1-10. 1767. 

* Peters, Monatsber. k. preuss. Akad. Wiss. Berlin, 1865, pp. 351-354, and 1868, pp. 362-363; Dobson, 
Cat. Chir. Brit. Mus., 1878, pp. 499-501 (description and most of the listed specimens); Miller, Proc. Acad. 
Nat. Sci. Philadelphia, 1898, pp. 330-333; all subsequent writers who have distinguished between G. sori- 
cina and G. longirostris. 

‘It might be urged that the measurement of the forearm published in the Miscellanea is more likely to 
apply to G. longirostris than to G. soricina. It is 1 inch 54 lines~37mm. In the common South American 
form of soricina the length of forearm ranges from 33 to 36.6 mm., in G. longirostris from 34.6 to 39.4 mm. 
Half a millimeter is obviously too slight a discrepancy to receive serious consideration. In the second 
specimen measured by Pallas the length of forearm is 34 mm. 


PROCEEDINGS U. S. NATIONAL Museum, VoL. 46—No. 2034. 
413 










414 PROCEEDINGS OF THE NATIONAL MUSEUM. vou, 46. 


made known in 1898 and 1902. The continental member of the 
longirostris group was distinguished from Glossophaga soricina in 
1898, while the two insular forms, one specifically distinct, the other 
differing from the mainland animal by average characters only, were 
described respectively in 1900 and 1913. 

The material on which this revision is based consists of about 700 
specimens.’ It appears to be sufficiently complete to form the basis 
for definite general conclusions, though much evidently remains to 
be learned regarding details. The genus contains two superspecific 
groups, the less modified but more wide-ranging soricina-group with 
six forms distinguishable by average characters only, and the more 
specialized longirostris-group with three forms, two of which are 
sharply differentiated. In range the soricina-group covers the entire 
continent from Paraguay and southern Brazil to Durango, Mexico, 
with one insular form on the Tres Marias Islands and another in 
Jamaica; the longirosiris-group appears to be restricted to the coast 
region of northern South America and the adjacent islands (Curac¢ao 
and the southern Lesser Antilles). 

The species and subspecies here recognized, with their type-locali- 
ties, are as follows: 

(Soricina-group.) 


Glossophaga soricina (Pallas) (p. 415). 

Glossophaga soricina soricina Pallas (p. 418). Surinam. 

Glossophaga soricina microtis, new subspecies (p. 419). Sapucay, Paraguay. 

Glossophaga soricina leachii (Gray) (p. 419). Realejo, Nicaragua. 

Glossophaga soricina mutica (Merriam) (p. 420). Maria Madre Island, Tres 
Marias Islands, Mexico. 

Glossophaga soricina valens, new subspecies (p. 420). Balsas, Cajamarca, Peru. 

Glossophaga soricina antillarum Rehn (p. 420). Port Antonio, Jamaica. 


(Longirostris-group. ) 
Glossophaga longirostris Miller (p. 421). 
Glossophaga longirostris longirostris Miller (p. 422). Santa Marta, Colombia. 


Glossophaga longirostris rostrata (Miller) (p. 423). Grenada, Lesser Antilles. 
Glossophaga elongata Miller (p. 423). Willemstad, Curacao. 


Genus GLOSSOPHAGA Geoffroy. 


1818. Glossophaga Georrroy, Mém. Mus. Hist. Nat. Paris, vol. 4, p. 418. 

1838. Phyllophora Gray, Mag. Zool. and Bot., vol. 2, p. 489 (amplericauda=soricina). 

1847. Nicon Gray, Proc. Zool. Soc. London, p. 15 (caudifer—=soricina; wrongly sup- 
posed by Gray to be identical with the caudifer of Geoffroy). 

1868. Glossophaga Prerers, Monatsber. k. preuss. Akad. Wiss. Berlin, p. 362. 

1907. Glossophaga MittER, Fam. and Gen. Bats, p. 137. June 29, 1907. 


Type-species.— Vespertilio soricinus Pallas. 
Geographic distribution.— Warmer parts of America from Paraguay 
and southern Brazil to central Mixico; Jamaica; Lesser Antilles. 


1U. S, National Museum, 564; Field Museum of Natural History, 108; American Museum of Natural 
History, 22; Museum of Comparative Zoology, 9, 
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Diagnosis.—Glossophagine bats with: (a) thirty-four teeth 
i. = C. =) pm. =, m. 334, (6) incisors both above and 
below in unbroken series, (c) complete zygoma, and (d) short tail 
extending barely to middle of wide uropatagium. 

Remarks.—The genus Glossophaga contains the most widely dis- 
tributed and best-known members of the family. Though super- 
ficially much resembled by Lichonycteris and Lonchophylla the genus 


is at once recognizable by its technical characters. 
Key to the species and subspecies of Glossophaga. 


Outer upper incisor about equal to inner in bulk; upper premolars essentially alike 
in crown outline when viewed from below. 
Brain case narrow and low, its dorsal profile usually not forming evident angle 
with that of rostrum in interorbital region (Curacao) elongata (p. 423). 
Brain case broad and high, its dorsal profile usually forming evident angle with 
that of rostrum in interorbital region (Northern South America and southern 
Lesser Antilles) longirostris (p. 421). 
Width of m, about one-third length; inflation of brain case extreme (Northern 
South America) longirostris longirostris (p. 422). 
Width of m, about one-half length; inflation of brain case not extreme 
(Grenada and Grenadines) longirostris rostrata (p. 423). 
Outer upper incisor obviously less than inner in bulk; upper premolars usually 
unlike in crown outline when viewed from below soricina (p. 415). 
Length of forearm 33 to 36.6 mm.; condylobasal length of skull usually less than 
20.6 mm. (18.6 to 21). 
Condylobasal length of skull 19.8 to 21 mm. 
(Panama to central Mexico) soricina leachii (p. 419). 
Condylobasal length of skull 18.6 to 20 mm. 
Ear from meatus 14 to 15 mm. (Brazil, eastern Peru, British Guiana, 
Venezuela, Trinidad) soricina soricina (p. 418). 
Ear from meatus 13 to 14 mm. (Paraguay) soricina microtis (p. 419). 
Length of forearm 35.4 to 40 mm.; condylobasal length of skull usually more than 
20.6 mm. (20.6 to 21.4). 
Brain case conspicuously inflated; rostrum more robust (central and western 
soricina valens (p. 420). 
Brain case moderately inflated; rostrum less robust. 
Crown area of molars normal (Tres Marias Islands) . soricina mutica (p. 420). 
Crown area of molars slightly increased (Jamaica) . soricina antillarum(p,420). 


GLOSSOPHAGA SORICINA (Pallas). 
(Synonymy under subspecies. ) 


Geographic distribution.—Tropical America from Paraguay and 
southern Brazil to central Mexico; also the islands of Trinidad, Ja- 
maica, and the Tres Marias group. 

Diagnosis.—Skull usually less than 21 mm. in condylobasal length 
(18.6 to 21.6 mm.), its rostral portion small, appearing much shorter 
than brain case; outer upper incisor distinctly less than inner in 
bulk; pm* and pm‘ noticeably unlike in crown outline. 

Color.—General color of upper parts cinnamon (Ridgway, color 
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standards, pl. 29) mixed with black, the combination of different hues 
of cinnamon with different admixtures of black giving rise to many 
degrees of individual variation. These variations tend to group 
themselves around two extremes, in one of which the general effect 
is between bister and black, in the other snuff-brown or royal-brown. 
Direct intermediates between the blackish and rich reddish phases 
are rare or absent, but the two extremes may be connected by a series 
of specimens showing gradually paling tints leading to a neutral con- 
dition which can not be definitely referred to one phase rather than 
to the other. In extreme neutral specimens the snuff-brown or bister, 
is reduced to a wash overlying the pale-pinkish-cinnamon under color 
which everywhere appears conspicuously at surface. Under parts 
slightly less dark than back, often with a tinge of drab. Membranes 
(dry) an indefinite dark brown; ears not so dark as membranes. 


Ch ed 


Fic. 1.—DORSAL AND LATERAL VIEWS OF SKULL: GLOSSOPHAGA SORICINA (a), G 
LONGIROSTRIS (6), AND G. ELONGATA (c). ALL NATURAL SIZE. 


Skull.—The general features of the skull (fig. 1a) are too well known 
to require special description.'. Variation in size is not conspicuous. 
Taking the species as a whole the condylobasal length varies 3 mm., 
or 14.9 per cent of the mean. In each of two of the smaller races, 
soricina and leachii, the variation is 1.2 mm., or, respectively, 6.2 and 
5.9 per cent, while in the large Peruvian form it is 1 mm., or 4.7 per 
cent. The Peruvian animal is not represented by so many specimens 
as the others. Hence the percentage of variation is probably too low. 
With sufficient material it may be expected to be about 6 per cent in 
any race. The breadth of brain case appears to be more variable 
than the length of skull, though the actual measurements show that 
such is not the case. In the two small races, soricina and leachii, the 
extremes are 0.6 and 0.4 mm. apart, or respectively, 6.9 and 4.5 per 
cent of the mean for each form. In the larger Peruvian animal the 
variation is the same asin leachii. Referred to the mean condylobasal 


See H. Allen, Trans. Amer. Philos, S0c., N. 8., vol. 19, p. 243, pls. 6 and 7, 1808, Miller, Fam. and 
Gen. Bates, p. 128, June 29, 1907, 
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length the percentages of variation for the three forms are 3.1, 2—, 
and 1.9. The greater apparent variation in breadth is due to the fact 
that the widened region extends further forward in some individuals 
than in others, thus probably causing appreciable differences in the 
capacity of the brain case. While some of the narrower skulls bear 
a slight resemblance to those of Glossophaga longirostris the likeness is 
superficial, since the relative lengths of rostrum and brain case are 
always noticeably different in the two species. 

Teeth.—Like the skull, the teeth have already been sufficiently 
described so far as their general features are concerned. Regarding 
the upper incisors and the premolars a few details are required. 

When viewed either from the front, from behind, or on the cutting 
edge, the outer upper incisor of each pair is seen to be an obviously 
smaller tooth than theinner. Exact comparison of bulk is difficult, 
owing to the greater obliquity of the cutting edge of the outer tooth, 
but the difference, perhaps chiefly due to these peculiarities in obliq- 
uity, is always appreciable, the apparent size of the larger tooth 
exceeding that of the other by one-fifth or one-fourth. It becomes 
more evident as the cutting edges of the teeth wear down, ina few 
individuals approaching the proportion of 1 to 2. Anterior upper 
premolar narrowly elliptical in crown outline, the width at middle 
about one-third the length, the outer and inner borders nearly par- 
allel, the former usually a little concave, the latter apparently always 
perceptibly convex; width of region in front of cusp less than that 
behind, but contrast not conspicuous. Posterior upper premolar 
with crown outline, except in rare instances, unlike that of first, the 
width at middle nearly half the length, the outer border and region 
in front of cusp much as in the anterior tooth, but postero-internal 
portion of crown so developed inward as to destroy the symmetry of 
the outline. This postero-internal projection varies considerably in 
extent; usually its border is rounded, though not infrequently it 
forms an acute angle, while in rare instances it is sharply limited 
posteriorly by an evident notch; cingulum in most specimens well 
developed, though never forming a cusp. 

Measurements._See under subspecies. 

Remarks.—Although the species as a whole is not invariably dis- 
tinguishable from its allies by small size alone, this character is usu- 
ally diagnostic in northern South America, the only region where 
two members of the genus (/ongirostris and the small typical race of 
soricina) are known to occur together. Exact determination of 
specimens is not practicable without recourse to cranial and dental 
characters. 

In its three large races (antillarum, mutica, and valens) Glossophaga 
soricina appears to present an instance of the independent develop- 
ment of nearly identical characters in isolated localities so far apart 

95278°—Proc.N.M.vol.46—13——27 
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as Jamaica, the Tres Marias Islands, and northern Peru. While 
there is no difficulty in distinguishing each large form from its geo- 
graphically nearest small form, the characters of the large races as 
compared with each other are so slight that if all the known speci- 
mens of the three were mixed together without labels they would 
not appear to make an unusually variable form. On close study 
slight average characters can be detected, and in view of the obvi- 
ously independent origins of the three it seems best to recognize 
each as a distinct race. 


GLOSSOPHAGA SORICINA SORICINA (Pallas.) 

1766. Vespertilio soricinus Patias, Miscellanea Zoologica, p. 48. 

1767. Vespertilio soricinus Pauuas, Spicilegia Zoologica, fasc. 3, p. 24. 

1818. Glossophaga amplericauda Grorrroy, Mém. Mus. Hist. Nat., Paris, vol. 4, p. 418, 
(Rio Janeiro). 

1823. Glossophaga amplericaudata Srix, Sim. et Vesp. Brasil sp. nov., p. 67. (Rio 
Janeiro). 

1843. Phyllophora nigra Gray, Cat. Mamm. Brit. Mus., p. 20 (nomen nudum). 
Brazil. 


1844. Phyllophora nigra Gray, Voyage of the Sulphur, Zool., vol. 1, p. 18, pl. 5, fig. 1. 
Tropical America [=Brazil]. Based on same specimen as the nomen 
nudum. (Volume not seen; reference verified by Witmer Stone.) 

1896. Glossophaga villosa H. ALLEN, Proc. U.S. Nat. Mus., vol. 18, p. 779. (Probably 
Guiana or Venezuela'). Not of Rengger, 1830. Type in U.S. Nat. Mus, 

1897. Glossophaga truei H. Auten, Science, U. S., vol. 5, p. 153. January 22, 1897. 
(Substitute for villosa H. Allen.) 

Type-locality—Dutch Guiana. No locality is mentioned in the 
first account of the species. In the Spicilegia (p. 24) Pallas says that 
he has seen specimens from Surinam and the Caribbean Islands.’ 
I have therefore chosen Dutch Guiana as the type locality.* Type 
specimen probably lost.‘ 

Geographic distribution.—Tropical America from southern Brazil 
to Trinidad and the coast of Colombia; west to eastern Peru. 

Diagnosis.—Size minimum for the genus (forearm, 33 to 37 mm.; 
condylobasal length of skull, 18.6 to 19.8 mm.); ear normal, its 
height from meatus, 14 to 15 mm. 

Measurements.__For detailed measurements see table, page 425. 

Specimens examined.—Eighty-three, from the following localities: 

Brazi.—Sao Paulo: San Sebastiao, 4 skins (U.S.N.M. and Field). 
Goyaz: Baiao, Rio Tocantins, 1 skin (Field); Catema, Rio Tocantins, 
1 skin (Field). Maranhao: Maranhao City, 3. Brazilian Guiana: 
Faro, Rio Jamunda, 2 skins (Field). 

Peru—Loreto: Moyobamba, 16 (5 skins), Field. 

British Guiana. Berbice, 1. 





1 See Lyon and Osgood, Cat. Type-Sp. Mamm. U. 8. Nat. Mus., p. 264. January 28, 1909. 

2Inter Vespertiliones . . . haec species in calidioribus Americae tractibus non infrequens esse videtur, 
quippe quam Surinamo et e Caribaeis insulis saepiuscula adlatam vidi. 
* Bull. U. 8. Nat. Mus., No. 79, p. 39. December 31, 1912. 
4 Peters, Monatsber. k. preuss. Akad. Wiss. Berlin, 1465, pp, 353-354. 
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VENEZUELA. Maracay, Oragua, 1; San Julian, near La Guaira, 
5 skins and 1 extra skull; ‘Guayara,” 2 (type and paratype of truet 
H. Allen). 

TrinmwaD. Port of Spain, 41. 

CotomBra. Bonda, 5 (Am: Mus.). 


GLOSSOPHAGA SORICINA MICROTIS, new subspecies. 


Type.—Adult female (in alcohol). No. 115061 U.S.N.M. Col- 
lected at Sapucay, Paraguay, June, 1901, by William Foster. Origi- 
nal No. 66. 

Geographic distribution.—Paraguay. Limits of range not known. 

Diagnosis.—Like Glossophaga soricina soricina, but with ear 
reduced in size, its height from meatus 13 to 14 mm. 

Measurements.—For detailed measurements see table, page 426. 

Specimens examined.—Twelve, from the following localities in Para- 
guay: Sapucay, 6 (3 skins); Villa Rica, 6. 


GLOSS0PHAGA SORICINA LEACHLI (Gray). 
844. Monophyllus leachii Gray, Voyage of the Sulphur, Zool., vol. 1, p. 18. (Volume 
not seen; reference verified by Witmer Stone.) 
1847. Niicon] caudifer Gray, Proc. Zool. Soc. London, p. 15 (renaming of leachii 
wrongly supposed to be identical with the Glossophaga caudifer of Geoffroy ') 

Type-locality.—Realejo, Nicaragua. Type-specimen in British 
Museum (O. Thomas, in recent letter). 

Geographic distribution.—From Panama north to central Mexico 
(Durango and Tamaulipas). 

Diagnosis.—Like Glossophaga soricina soricina, but skull very con- 
stantly longer, its condylobasal length ranging from 19.8 to 21 mm. 
Measurements.—F or detailed measurements see table, page 426. 

Specimens examined.—Three hundred and thirty-three from the 
following localities: 

Panama. Balboa, 5 skins (Field); Canal Zone, 16; Colon, 
Paraiso, 22; no exact locality, 2. 

Costa Rica. Boqueron, 21 (Am. Mus. and Field); San José, 2. 

Nicaracua. Escondido River, 50 miles from Bluefields, 2; Gra- 
nada, | (Field). 

British Honpuras. Stann Creek, 4. 

Mexico. Campeche: Apazote, 2 (1 skin); La Tuxpana, Cham- 
poton, 3. Tabasco: Montecristo, 7 (6 skins). Chiapas: Ocuilapa, 1; 
Tuxtla, 1. Oazaca: Chicapa, 3 (2 skins); Huilotepec, 1; Liano 
Grande, 6; Oaxaca City, 2; Pinotepa, 39 (4 skins); Puerto Angel, 
2 (skins); San Geronimo, 5 skins (Field); Santa Efiginea, 2 (1 skin); 
Tuxtepec, 3 (1 skin). Vera Cruz; Achotal, 36 (7 skins), (Field); 
Catemaco, 11 (1 skin); Jaltipan, 2 (skins) ; Mirador, 3; no exact 





0@ N, auitie, Leach's WiesnesGlemanhens condiien, Geof. Mem. ‘Mus. WW. 418. t. 17= Monophpllus 
leachii, Gray , Zool. Sulph. 18, Hab. Central America.” The generic diagnosis of Nicon contains the char- 
acters of Glossophage only. Geoffroy’s caudifer is a Lonchoglossa. 











420 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 46. 


locality, 19 (5 skins). Puebla: Tuchitan, 1 (skin). Morelos: Cuer- 
navaca, 18 (4 skins); 20 miles south of Cuernavaca, 19. Colima: 
Manzanillo, 1. Jalisco: Ameca, 4. Tepic: Acaponeta, 2; San Blas 
27 (4 skins); Santiago, 3. Sinaloa: Plomosas, 4; Rosario, 1. Du- 
rango: Chacala, 25. Tamaulipas: Altamira, 2. 

GLOSSOPHAGA SORICINA MUTICA (Merriam). 


1898. Glossophaga mutica Merriam, Proc. Biol. Soc. Washington, vol. 12, p. 18. 
January 27, 1898. 





Type-locality Maria Madre Islands, Tres Maria Islands, State of 
Jalisco, Mexico. Type-specimen in United States National Museum. 

Geographic distribution.—Tres Marias Islands. 

Diagnosis.—Like Glossophaga soricina leachii of the adjacent main- 
land but larger, the forearm ranging in 27 adults from 36 to 39 mm. 
(instead of from 33 to 37 mm. in 123 specimens), the condylobasal 
length of skull usually more than 20.6 mm. (range in 12 skulls from 
20.6 to 21, while in 32 skulls of leachii the length of 20.6 is attained 
only 9 times and exceeded only 5 times); skull rather slender, the 
brain case not specially inflated, the rostrum weak, and the inter- 
orbital swellings inconspicuous. 

Measurements.—F or detailed measurements see table, page 427. 

Specimens examined.—Thirty-three (4 skins), all from Maria Madre 
Island. 

GLOSSOPHAGA SORICINA VALENS, new subspecies. 

Type.—Adult female (in alcohol) No. 19868 Field Museum of Nat- 
ural History. Collected at Balsas, Province of Cajamarca, Peru, by 
W. H. Osgood and M. Anderson. Original No. 4723. 

Geographic distribution.—Central and western portions of northern 
Peru. (Balsas, Charapex, Zorritos.') 

Diagnosis.—Very similar to Glossophaga soricina mutica, but skull 
with more inflated brain case, heavier rostrum, and more prominent 
interorbital swellings. 

Measurements.—F or detailed measurements see table, page 428. 

Specimens examined.—Thirty-three, from the following localities 
in Peru: Balsas, Province of Cajamarca, 29 (2 skins), Field; Charapex 
Province of Piura, 4. 

GLOSSOPHAGA SORICINA ANTILLARUM Rehn. 
1902. Glossophaga soricina antillarum Rerun, Proc. Acad. Nat. Sci. Philadelphia, 
p. 37. April 23, 1902. 
1913. G[lossophaga] antillarum Muurer, Proc. Biol. Soc. Washington, vol. 26, p. 32. 
February 8, 1913. 

Type-locality Port Antonio, Jamaica. Type-specimen in Acad- 
emy of Natural Sciences of Philadelphia. 

Geographic distribution. Jamaica. 








1 The measurements of forearm, 36.4, 37, and 38.5 mm. in three specimens from Zorritos, published by Dr. 


Glover M. Allen (Bull. Mus. Comp. Zool., vol. 52, p. 35, July, 1908), are characteristic of the large Peruvian 
form. 
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Diagnosis.—Very similar to Glossophaga soricina mutica but prob- 
ably averaging larger (the two adults examined are about equal in 
size to the largest among 24 mutica); molars both above and below 
with crown area sensibly increased. 
Measurements.—For detailed measurements, see table, page 428. 
Specimens examined.—Five (three young), all from Port Antonio, 
Jamaica. 


GLOSSOPHAGA LONGIROSTRIS Miller. 
(Synonymy under subspecies. ) 


Geographic distribution.—Coast region of Colombia and Venezuela; 
southern Lesser Antilles (Grenada, Grenadines, Dominica). Limits 
of range very imperfectly known. 

Diagnosis.—Like Glossophaga soricina, but skull (fig. 1b) longer, 
its condylobasal length usually more than 21 mm. (21 to 22.4 mm.), 
with rostral portion so much more developed as to appear nearly as 
long as braincase; outer upper incisor about equal to inner in bulk; 
pm* and pm‘ not noticeably unlike in crown outline; braincase 
broad and high, its dorsal profile usually forming evident angle 
with that of rostrum in interorbital region. 

Color.—The color does not differ appreciably from that of Glosso- 
phaga soricina. Among the skins examined the extremes of colora- 
tion, blackish, reddish, and pallid, are less frequent than in the 
smaller animal. 

Skull.—The skull (fig. 1b) is distinguishable from that of Glosso- 
phaga soricina by its larger size and by the greater development of 
the rostrum, the region lying to the front of the postorbital con- 
striction appearing about equal to the braincase in length, while in 
the smaller animal it is obviously shorter. Dorsal profile not con- 
spicuously different from that in G. soricina, but braincase rising less 
abruptly in front, this reduction of abruptness not sifficient to do 
away with the noticeable angle over anterior part of orbit. In the 
features not directly affected by the essential proportions of rostrum 
and braincase the skulls of the two species present no tangible points 
of difference. Individual variation appears to be about as exten- 
sive as in Glossophaga soricina, though the material examined is not 
sufficient to give so satisfactory results as in the case of the smaller 
animal. In 12 specimens of true longirostris the variation in condy- 
lobasal length is 1.4 mm., or 6.4 per cent of the mean, while in 17 
skulls of rostrata it is only 1 mm., or 4.6 per cent. The breadth of 
braincase in the two races shows a variation of 0.6 mm., or 6.7 per 
cent, and 0.4 or 4.5 per cent, respectively. Referred to mean con- 
dylobasal length of skull the percentages for the two forms are 2.7 
and 1.8. While the percentages of variation in length and breadth 
are about the same as in G@. soricina the appearance of the skulls is 
more uniform, probably because the anterior portion of braincase is 
less subject to change. 
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Teeth—Though in general like those of Glossophaga sorieina the 
teeth of G. longirostris present certain characters by which they may 
be easily recognized. When viewed either from the front, from behind, 
or on the cutting edge the outer upper incisor never appears to be 
obviously smaller than the inner tooth, while in most specimens, at 
least when unworn, it has the greater bulk. Anterior upper pre- 
molar very narrowly elliptical in crown outline, the width at middle 
about one-fourth the length, the general form otherwise much as in 
(. soricina. Posterior upper premolar with postero-internal region 
usually much less developed than in @. soricina, so that in the majority 
of specimens the crown outline though less narrowly elliptical does 
not differ noticeably from that of the anterior tooth. Individuals 
of either species may be found, however, in which the form of this 
tooth is not diagnostic. The same narrowness of crown characterizes 
the lower premolars as compared with those of Glossophaga soricina. 
Upper molars essentially as in the related species, but lower molars 
narrower in proportion to their length. 

Measurements.—See under subspecies. 

Remarks.—Though it does not exceed in general size the larger 
races of Glossophaga soricina this animal is distinctly larger than the 
typical form of soricina, the only one that it is known to occur together 
with. It appears to be less widely distributed than the related 
species, no specimen referable to it having been seen from any other 
region than the coast of northern South America and the adjacent 
Lesser Antilles. As all members of the genus are easily procured 
wherever they occur, this fact probably has more significance than 
might otherwise be the case. The insular representative proves to 
differ from that of the mainland by average characters only. It is 
therefore treated as a subspecies. 

"  GLOSSOPHAGA LONGIROSTRIS LONGIROGTRIS Miller. 
1898. Glossophaga longirostris MutER, Proc. Acad. Nat. Sci. Philadelphia, p. 330. 
July 25, 1898. (Near Santa Marta, Colombia.) 
1900. Glossophaga longirostris ALLEN, Bull. Amer. Mus. Nat. Hist., vol. 13, p. 89. 
May 12, 1900. (Bonda and Taguaga, Colombia.) 
1901. Glossophaga longirostris Rosrnson and Lyon, Proc. U. 8. Nat. Mus., vol. 24, 
p. 151. October 3, 1901. (Vicinity of La Guaira, Venezuela.) 

Type-locality—Near Santa Marta, Colombia. Type-specimen in 
Museum of Comparative Zoology, Cambridge, Mass. 

Geographic distribution.—Coast region of Colombia and Venezuela. 

Diagnosis.—Inflation of brain case and general size of skull maxi- 
mum for the species; postero-external projection of m* and m? broad; 
m, and m, relatively large, the length of m, about three times width. 

Measurements.—For detailed measurements see table, page 428. 

Specimens examined.—Forty-eight, from the following localities: 

Cotompia. Bonda, 2 skins; Taguaga, 1 skin, 6 skulls (Am. Mus.). 

VENEZUELA. Vicinity of La Guaira, 40 (25 skins). 
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Remarks.—In the original description attention was directed to 
the fact that the type-skull, the only one then known, lacked the 
incisors. Two years later Dr. J. A. Allen reported of a series of 34 
specimens from Bonda and Taguaga, Colombia, that, ‘in nearly one- 
half . . . the incisors are all present in both jaws; in about one- 
third of the series they are entirely absent in both jaws; in the 
remainder some of the incisors are present and the alveoli of those 
lacking are clearly indicated.”"' This tendency toward defectiveness 
of the incisors in Colombian specimens may be due to some local 
peculiarity in the conditions under which the animals live. I can 
find no trace of it in the skulls of 18 individuals from the vicinity of 
La Guaira, Venezuela, or in the same number of G. longirostris rostrata 
from the Lesser Antilles. 


GLOSSOPHAGA LONGIROSTRIS ROSTRATA (Miller). 


1908. Glossophaga longirostris G. M. AtLEN, Bull. Mus. Comp. Zool., vol. 52, p. 35. 
July, 1908. (Union Island and Carriacou.) Not of Miller, 1898. 

1911. Glossophaga longirostris G. M. ALLEN, Bull. Mus. Comp. Zool., vol. 54, p. 229. 
July, 1911. (Grenada and the Grenadines.) Not of Miller, 1898. 

1913. Glossophaga rostrata MrtuER, Proc. Biol. Soc. Washington, vol. 26, p.32. Febru- 
ary 8, 1913. (Westerhall estate, Grenada.) 

Type-locality.—Westerhall estate, Grenada, Lesser Antilles. Type- 
specimen in United States National Museum. 

Geographic distribution.—Grenada and the Grenadines (Union and 
Carriacou), Lesser Antilles; Dominica ? 

Diagnosis.—Braincase less inflated than in Glossophaga longirostris 
longirostris and general size of skull slightly less; postero-external 
projection of m' and m? narrower; m, and m, relatively smaller, the 
length of m, about twice width. 

Measurements.—For detailed measurements see table, page 429. 

Specimens eramined.—Twenty-three from the following localities in 
the Lesser Antilles: 

Grenada, 14 skins; Union Island, 1 skin (M. C. Z.); Carriacou, 5 
skins, 3 extra skulls (M. C. Z.). 

Remarks.—Though individuals can be selected which are indistin- 
guishable from certain specimens of true longirostris the appearance 
of a series of skulls from the islands is sufficiently characteristic to 
justify the recognition of this form. 

GLOSSOPHAGA ELONGATA Miller. 
1900. Glossophaga elongata Mui ER, Proc. Biol. Soc. Washington, vol. 13, p. 124. April 
6, 1900. 

Type-locality.— Willemstad, Curacao. Type-specimen in United 
States National Museum. 

Geographic distribution.—The island of Curagao. 


' Bull. Amer. Mus. Nat. Hict., vol. 13, pp. 89-90. May 12, 1900. 
2 Two specimens, one too young the other too mutilated for exact identification. 
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Diagnosis.—Like Glossophaga longirostris, but skull (fig. le.) with 
rostrum more extremely elongated and braincase reduced in both 
height and relative width, its dorsal profile not forming evident angle 
with that of rostrum in interorbital region. 

Color.—The only skins seen are four prepared after a few months’ 
immersion in formalin. They show no peculiarities of color as com- 
pared with the other members of the genus. 

Skull.—Apart from the characters already mentioned the skull 
(fig. 1c.) does not differ appreciably from that of Glossophaga longi- 
rostris. The range of variation is essentially as in the other species. 
In 20 skulls the variation in condylobasal length is 1.4 mm., or 6.2 
per cent of the mean, that in breadth of braincase 0.6 mm., or 6.9 per 
cent. Referred to the mean condylobasal length the variation in 
breadth of braincase is 2.6 per cent. 

Teeth.—The teeth do not differ appreciably from those of Glosso- 
phaga longirostris. 

Measurements.—For detailed measurements see table, page 429. 

Specimens examined.—One hundred and thirty-three, all from the 
island of Curacao. 

Remarks.—Contrary to what might be expected the local member 
of the longirostris group inhabiting Cura¢ao is much more differen- 
tiated from that of the mainland than is the race found in the Lesser 
Antilles. Every specimen examined is immediately recognizable 
by its relatively narrow braincase and faintly angled dorsal profile. 
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NEW HYMENOPTERA FROM NORTH AMERICA. 


By A. B. Ganan, 
Of the Bureau of Entomology, United States Department of Agriculture. 


With a single exception, the following Hymenoptera were bred by 
the Cereal and Forage Insect Division of the United States Depart- 
ment of Agriculture, Bureau of Entomology. The single exception 
is that of an interesting new genus and species of Proctotrypoidea 
parasitic in the eggs of the Chinch Bug and reared by J. W. McCul- 
loch, of the Kansas Agricultural Experiment Station. 


Superfamily VESPOIDEA. 
Family ELITID. 
Genus ELIS Fabricius. 


The following described species runs to the genus Plesia in Doctor 
Ashmead’s classification of the Myzinide.' According to Mr. Rohwer, 
Plesia Jurine is a synonym of Elis Fabricius.’ 

ELIS ATRIVENTRIS, new species. 


Female.—Length 20 mm. Agrees with the description of (Meria) 
Elis collaris Say, except as follows: The two yellow spots above the 
base of the antenne are confluent with the frontal orbital lines; the 
yellow band on the posterior margin of the prothorax is not inter- 
rupted; there is a large yellow spot between the notauli on the meso- 
notum and a smaller one on the scutellum, the venter is immaculate 
black. * 

Head, prothorax, mesonotum, mesoscutellum, and mesopleure with 
large deep punctures; propleure and metapleure lineated, the latter 
more coarsely so;. propodeum without punctures or rugae of any 
kind. 

Male.—Differs from the female in the usual sexual characters, and 
also as follows: The clypeus is entirely yellow; two yellow spots at 
base of antenne are not confluent with the frontal orbital lines; line 








1 Can. Ent., vol. 35, 1908, p. 5. * Proc. U. 8. Nat. Mus., vol. 40, p. 551. 
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behind the eyes absent; two spots of yellow on the mesopleure, an 
anterior one and a smaller posterior; dorsal segments 1 to 6 of the 
abdomen with uninterrupted apical bands of yellow and the seventh 
segment with a spot each side; ventral segments 2 to 6 laterally at 
apex with a spot of yellow; intermediate and posterior knees, tibie, 
and tarsi yellow like the anterior, instead of ferruginous, as in the 
female; propodeum coarsely punctate. 

A female paratype is smaller than the type and differs from it in 
having the spots on the second abdominal segment more widely sepa- 
rated. The male agrees very well with the description of (Tiphia) 
Elis maculata Fabricius. 

Type-locality —Elkpoint, South Dakota. 

Type.—Cat. No. 16349, U.S.N.M. 

Host.—Lachnosterna, sp. 

Two female and one male specimen reared by C. N. Ainslie and 
recorded in the Department of Agriculture, Bureau of Entomology, 
under Webster No. 8860. 


Superfamily ICHNEUMONOIDEA. 
Family BRACONID. 


Subfamily BRACONIN Z. 
BRACON (TROPIDOBRACON) MEROMYZZ, new species. 































Female.—Length 2.5 mm. to3 mm. Antenne about as long as the 
whole body, 31-jointed in the type; face below antenne with some 
minute indistinct punctures laterally; otherwise the head and thorax 
except the propodeum, smooth and polished; parapsidal grooves 
complete; propodeum with a prominent median longitudinal carina, 
mostly smooth, but with a narrow aciculate area either side of the 
median carina and the lateral margins more or less aciculate-punctate. 
Wings slightly fuscous, the first abscissa of radius oblique and equal 
to half the second abscissa; radial cell extending to the wing apex; 
second cubital cell narrow and elongate; abdomen as long as the 
thorax; first dorsal abdominal plate rugose, longer than wide, with a 
deep fovea medially at base, the apieal middle prominent, and a 
smaller smooth fovea at each lateral posterior angle connected with 
the basal fovea by oblique furrows; dorsal segments 2 and 3 finely 
rugulose, 3 and 4 more faintly so, the following’ segments smooth; 
ovipositor exserted one-third the length of the abdomen. Head, 
antenns, mandibles at apices, thorax, and first dorsal abdominal 
plate black; median spot on the second segment corresponding some- 
what to the first dorsal plate and a median streak varying in width 
on the following segments blackish; mouth parts and apical portions 
of cheeks, the legs, including coxe, teguls, all of the venter, and the 
dorsal segments of the abdomen, except as stated, bright honey- 
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yellow; ovipositor one-third the length of the abdomen and black. 
Wing veins and stigma blackish brown. 

Male.—Differs from the female only in having the underside of 
scape and pedicel slightly testaceous, the abdomen narrower, its 
dorsum less obviously streaked with black in the middle. 

Type-locality.— Elkpoint, South Dakota. 

Type.—Cat. No. 16350, U.S.N.M. 

Host.— Meromyza americana. 

Three male and three female specimens from the type-locality 
reared by C. N. Ainslie from the above-mentioned host and recorded 
under Webster No. 8840, Bureau of Entomology, United States 
Department of Agriculture. Also one male specimen reared by J. A. 
Hyslop at Hagerstown, Maryland, from the same host, and recorded 
under Webster No. 5967. In the collection of the United States 
National Museum is one specimen labeled ‘‘Bracon meromyze”’ in 
Ashmead’s handwriting, and bearing the following data: ‘‘Par. on 
Meromyza americana; Ames, Iowa, Oct. 14, 1891.’’ The name, how- 
ever, does not appear to have been used in literature. 

The species is separated from gastroidez Ashmead by the rugulose 
dorsal segments of the abdomen. 




























Subfamily HUPHORINASE, 
EUPHORIANA, new genus. 


Apparently most closely related to the genus Euphorus Nees, from 
which it differs by having the cubital, discoidal, and anal veins as well 
as the cubital crossveins and recurrent nervure entirely effaced, the 
forewing without cubital and discoidal cells; the median nervure is 
also effaced or very indistinct; the radial cell is cultriform, narrow, 
the first abscissa of radius obsolete or punctiform; the second and 
third abdominal segments not separated and extending almost to the 
apex of the abdomen. 

Head from above subquadrate, a little wider than long, the temples 
as broad or broader than the eyes and only slightly rounded; face 
below the antenne sharply truncate; prothorax prominent; meso- 
scutum with faint parapsidal grooves; abdominal petiole about thrice 
as long as wide at the apex, gradually widening from base to apex; 
abdomen pyriform, the ovipositor concealed or very slightly exserted. 
Type of the genus.— Euphoriana uniformis, new species. 


EUPHORIANA UNIFORMIS, new species. 








Plate 39, fig. 1. 


Male.—Length 1.8mm. Color pale reddish yellow, with the apical 
half of the antenne and the apical half of the abdomen slightly 
fuscous. Vertex, frons, occiput, and temples polished; the vertex 
95278°—-Proc.N.M.vol.46—13——-28 
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and frons with a few widely-scattered round shallow punctures; face 
below the antenne with close shallow punctures and densely covered 
with fine hairs; mandibles edentate; clypeus transverse and polished; 
antenne short, 16-jointed, the first and second flagellar joints sub- 
equal and a little the longest of the flagellar joints. Prothorax above 
and at sides closely punctate; mesoscutum polished, with a few 
indistinct shallow punctures posteriorly, the parapsidal grooves 
uniting before reaching the scutellum; mesopleure mostly smooth, 
with a punctate area medially; propodeum evenly rugoso-punctate 
without carine; wings slightly fuscous, with a transverse hyaline 
streak across the middle and embracing the basal half of the stigma; 
posterior tarsi longer than their tibie, the first tarsal joint as long as 
the three following, or nearly as long. Abdominal petiole longitudi- 
nally striate, the following segments smooth. 

Female.—Similar to the male, but with the antenne 15-jointed, 
and the body color slightly more ferruginous. 

Type-locality.— Hagerstown, Maryland. 

Type.—Cat. No. 16351, U.S.N.M. 

Host.— Meromyza americana, 

The male type was reared by J. A. Hyslop from the above-mentioned 
host and locality, July 18, 1912, and is recorded under Webster No. 
5967, Bureau of Entomology, United States Department of Agri- 
culture. 

The female type collected at Garden City, Kansas, by W. H. Menke, 
July, 1896. 

Family ALYSIIDZ. 


Subfamily DACNUSIN X. 
CCELINIDEA FERRUGINEA, new species. 


Female.—Length 3.5 mm. Agrees with C. meromyze Forbes in 
sculpture, but differs as follows: Abscissa of cubitus separating the 
first cubital and discoidal cells usually incomplete, effaced basally; 
the head viewed laterally appears distinctly longer (antero-poste- 
riorly) than high (dorso-ventrally), while in meromyze it is only a 
little longer than high; the parapsidal grooves are deep and complete, 
not interrupted on the disk of the mesonotum. General color of the 
whole insect flavo-ferruginous; the color of the thorax variable, often 
mixed with brownish or even blackish on the dorsum, pleure, and 
propodeum; apical two-thirds of the antenne and apical half of the 
abdomen dark brown or blackish. 

Male.—Similar to the female, but with the antenne, legs, and thorax 
darker. 

Type-locality.—Elkpoint, South Dakote 
Type.—Cat. No. 16352, U.S.N.M. 
Host.— Meromyza americana. 
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Three specimens (two females and one male) from the type-locality, 
reared by C. N. Ainslie and recorded under Webster No. 8840, Bureau 
of Entomology, United States Department of Agriculture; also four 
specimens in the United States National Museum, labeled, “273° 
Par. on Meromyza americana, James Fletcher, Col. at Ottawa, July 
21, 1899”. 


Superfamily CHALCIDOIDEA. 
Family PTEROMALIDA. 


Subfamily PTEROMALIN A. 
PTEROMALUS EURYMI, new species. 
































Female.—Compared with P. puparum, this species is larger, more 
robust, the abdomen short ovate, very slightly conical, not as long as 
the thorax, its first dorsal segment comprising half its total length and 
the legs, except their cox, reddish testaceous 

Head distinctly wider than the thorax, strongly and closely punc- 
tate, the clypeal area aciculate-striate; seen from above, the head is 
distinctly more than three times as broad as long, the occiput a little 
concave, the ocell-ocular and postocellar lines nearly equal. Thorax 
punctured like the head, except that the punctures on the dorsal 
aspect of the prothorax are distinctly coarser; apical one-fourth of 
the mesoscutellum with a slightly different sculpture from the 
remainder, the line of demarcation appearing as an indistinct trans- 
verse furrow before the apex; propodeum without median carina, 
but with the lateral folds very distinct, strongly punctate, except the 
region outside the spiracular sulci, which is more faintly sculptured 
and somewhat shining; neck of the propodeum about half the length 
of the hind coxe, the punctures of the dorsal surface larger and not as 
deep as those on the rest of the propodeum. Wings hyaline, the 
venation typical. Abdomen smooth and polished, broader than the 
thorax, and only slightly longer than broad. 

Color aeneous; face below antenne blackish; scape, mandibles, and 
legs, except coxe, testaceous; the apical tarsal joints brownish; 
antennal pedicel and flagellum brownish black; all cox concolorous 
with the thorax; base of first dorsal segment brassy, remainder of 
the first segment and the venter metallic blue-green, dorsal segments 
beyond the first blackish in some lights. 

Male.—Similar to the female in sculpture, but much more highly 
metallic in color and with the antennal pedicel and flagellum testa- 
ceous, like the scape. 

Type-locality.—_Tempe, Arizona. 
Type.—Cat. No. 16353, U.S.N.M. 
Host.— Eurymus eurytheme. 
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Described from a large number of specimens reared from the above- 
named host by V. L. Wildermuth and recorded under Webster No. 
7222 of the Bureau of Entomology, United States Department of 
Agriculture. 


DIBRACHYS METEORI, new species. 


Female.—Length, 2.5 mm. Head and thorax dark aeneous, nearly 
black in some lights, reticulate-punctate; the punctures of the thorax 
deeper than those of the head; clypeus slightly concave on the ante- 
rior margin medially, the lateral angles appearing as two very short 
obtuse teeth; mandibles both four-dentate; cheeks opposite base of 
mandibles with a broad depression extending laterally and upward 
half way to the lower extremity of the eye; occiput margined as in 
D. boucheanus; postocellar line one-third longer than the ocell-ocular 
line; antennal scape and pedicel blackish, the flagellum brownish 
testaceous, pedicel distinctly shorter than the first funicle joint, first 
ring-joint transverse, the second very slightly longer than broad, first 
funicle joint the longest of the funicle joints, following funicle joints 
longer than broad, except the sixth, which is nearly quadrate; club 
3-jointed and somewhat longer than the two preceding joints of the 
funicle. Punctures of the mesonotum not so deep on the lateral lobes 
as medially and on the scutellum; scutellum about as long as the 
mesoscutum; propodeum with a slight median carina, the spiracular 
sulci and lateral folds present and distinct, surface of the propodeum 
within the lateral folds distinctly and very finely punctate, the region 
between the folds and spiracular sulci with shallow reticulate sculp- 
ture, beyond the sulci to the lateral margins smooth; spiracles large 
and long-oval. Wings hyaline, the marginal vein only slightly longer 
than the postmarginal, the stigmal and postmarginal subequal. All 
cox, trochanters, and femore, except the apices of latter, black; 
median and posterior tibi# medially and two or three apical joints of 
all tarsi brownish-black; apices of all femor#, most of the front 
tibiz, bases and apices of median and posterior tibiw, and basal joint 
of all tarsi pale yellowish. Abdomen conic ovate, slightly longer than 
the thorax, smooth, shining, metallic green. 

Male.—The antenne are longer than in the female; pedicel very 
short, scarcely longer than broad; ring joints both transverse; funicle 
joints elongate, 1 to 5 being at least twice as long as broad, the sixth 
a little shorter, but considerably longer than broad. The depression 
at base of mandibles is shorter than in the female, the postmarginal 
vein is slightly longer than the stigmal, and the median and hind 
tibie are slightly lighter than in the female. Color as in the female. 

Type-locality.— Brownsville, Texas. 

Type.—Cat. No. 16354, U.S.N.M. 

Host.— Meteorus infesting Laphygma frugiperda. 
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Described from 14 specimens, 12 females and 2 males, reared by 
E. G. Smythe from the above-mentioned host and recorded under 
Webster No. 6446, Bureau of Entomology, United States Department 
of Agriculture; also two specimens from Memphis, Tennessee, 
recorded under Webster No. 9600. 

This species differs in some respects from the type species of 
Dibrachys, and should perhaps form a new genus. It runs to 
Dibrachys in Mr. Kourdumoff’s recently published revision of the 
subfamily Pteromaline,’ however, and for the present is placed in 
that genus, where it should be easily recognized by the characters of 
clypeus and cheeks. 


Family ENCYRTID. 
Subfamily HUPELMIN ©. 
EUPELMINUS METEORI, new species. 


Female.—Length 2.8 mm. Head above shining with fine, irregular, 
transverse wrinkles above the ocelli, the sculpture becoming slightly 
fainter and more reticulate on the frons; temples and cheeks strongly 
aciculate-punctate, and the face from upper angle of the scrobes 
downward rather coarsely rugoso-punctate, the area within the 
scrobes and below more finely so; eyes bare. Antenne 13-jointed, 
clavate; scape not attaining the anterior ocellus; ring-joint slightly 
longer than broad; first funicle joint twice as long as the ring-joint 
and about equal to the pedicel, the second equal to or a little longer 
than the first, broadening slightly to the apex, the following funicle 
joints shorter and thickening gradually; club compressed, slightly 
longer than the two preceding funicle joints combined, the sutures 
more or less oblique; maxillary palpi short and somewhat flattened 
toward apex. Mesoscutum hollowed out, the median lobe very nar- 
row, almost linear and less than two-thirds the length of the meso- 
scutum, lateral lobes elevated, their lateral margins sharp and their 
inner faces faintly wrinkled and shining; scutellum as long or a little 
longer than the median lobes of the mesoscutellum and forming a high, 
sharp, smooth ridge; pleurs and mesosternum with fine, more or less 
reticulate sculpture, the lines becoming deep striations along the 
dorso-posterior margin. Wings reduced to small scale-like append- 
ages which do not extend beyond the apex of the propodeum. Abdo- 
men about as long as the thorax, convex above, slightly compressed 
from the sides, the segments above and below finely reticulated; 
ovipositor exserted one-third the length of the abdomen. 

Head dark above, the face, cheeks, and temples with strong brassy 
reflections; apices of mandibles, palpi, antennal pedicel, and flagellum 
black; scape, thorax, legs, and first dorsal abdominal segment reddish 





1 Revue Russe d’Entomologie, vol. 13, 1913, p. 2. 
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testaceous, the color of the thorax more or less mixed with brownish, 
abdomen beyond the first segment black; ovipositor sheaths black 
at base and apex, with a broad yellowish band between. 

Type-locality.— Brownsville, Texas. 

Type.—Cat. No. 16355, U.S.N.M. 

Host.— Meteorus infesting Laphygma frugiperda. 

Five specimens reared by E. G. Smythe and recorded under Web- 
ster No. 6446, Bureau of Entomology, United States Department of 
Agriculture. 

Family ELASMIDZ. 


ELASMUS APANTELI, new species. 
Plate 39, fig. 2. 


Female.—Length 2 mm. Antenne rather short, with pedicel and 
funicle joints subequal, the club compressed and shorter than the 
funicle. Face with large round punctures on frons, vertex, and along 
orbits, each puncture distinct and separate, the intervening surface 
smooth; facial impression distinct, not margined above, the surface 
within the impression, as well as the clypeus and cheeks, without 
punctures; occiput finely wrinkled. 

Pronotum and mesoscutum covered with long recumbent hairs, 
beneath which the surface appears shining and slightly scaly; meso- 
scutellum shining, but under strong magnification finely marked with 
wavy lines; postscutellum triangular, the apex acute; pleure, and 
outer surfaces of all coxe, and femore with fine aciculate lines. 
Abdomen smooth and polished, as long as the head and thorax 
together. Wings hyaline, densely pubescent. Spines on the dorsal 
margin of the posterior tibiz arranged so as to form a double row of 
diamond-shaped cells, the inner row consisting of three cells and the 
outer of four; middle and anterior tibise outwardly with a row of 
similar spines along each margin, which on the median legs continue 
as parallel lines to the apex of the second tarsal joint. 

General color black, with a bluish metallic tinge on head and 
thorax above; antennal flagellum brownish; postscutellum con- 
spicuously yellowish-white; all trochanters, apical third of anterior 
femore, extreme apex of median femore, all tibiw, and more or less 
of all tarsi white, the color of the latter obscured by blackish hairs; 
first two ventral segments of the abdomen more or less yellowish. 

Type-locality.— Memphis, Tennessee. 

Type —Cat. No. 16356, U.S.N.M. 

Host.—Apanteles harnedi Viereck. 

Described from two specimens reared from cocoons of the above- 
mentioned host by W. P. McConnell and recorded under Webster 
No. 9600, United States Department of Agriculture, Bureau of 
Entomology. 
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Family EULOPHID2. 


Subfamily THTRASTICHIN 2. 
TETRASTICHUS BRUCOPHAGI, new species. 


Female.—Length 1.8 mm. Antennal pedicel and the three funicle 
joints subequal in length, the club about as long as the two last 
funicle joints combined; head not wider than the thorax; malar 
space long, equaling or nearly equaling the height of the eyes; whole 
head finely lineolated with a few round punctures on the cheeks; pro- 
thorax finely punctured; mesoscutum and scutellum finely lineo- 
lated, the parapsidal grooves deep and broad, the median line of the 
mesoscutum distinct but fine; two longitudinal grooves on the meso- 
scutellum very distinct, the distance between them not equal to half 
the length of the scutellum; metanotum about half as long as the 
propodeum and faintly sculptured; propodeum with faint subreticu- 
late sculpture similar to that of the metanotum, the median carina 
distinct; abdomen conic ovate, as long as head and thorax. 

Color dark blue-green; antenns very dark brownish, the apex of 
scape below, and underside of pedicel paler; all cox, trochanters, and 
femore greenish black; apices of all femors, all tibisw, and the tarsi, 
except apical joint, pale yellow. 

Male.—Similar to the female except for secondary sexual 
characters. 

Type-locality.—Corcoran, California. 

Type.—Cat. No. 16357, U.S.N.M. 

Host.—Bruchophagus, sp. from alfalfa seed. 

Thirty specimens from the type-locality, reared by T. D. Urbahns 
and recorded under Webster No. 6712, Bureau of Entomology, United 
States Department of Agriculture. Eight specimens also reared by 
Mr. Urbahns, labeled, “Tulare County, California,’ and recorded 
under Webster No. 6045. 


TETRASTICHUS (TETRASTICHODES) DETRIMENTOSUS, new species. 


Female.—Length 1.5mm. Face and occiput very finely lineolated; 
antenne 9-jointed with a ring-joint which is visible only when 
mounted in balsam and under high magnification, the three funicle 
joints subequal and each slightly longer than the pedicel; club 
broader than the funicle and about as long as the two preceding 
funicle joints, its third joint small. Prothorax punctate; meso- 
scutum finely lineolated without a median longitudinal grooved line, 
the parapsidal furrows deeply impressed; lineolation of the scutellum 
very faint, the two longitudinal grooved lines distinct; propodeum 
smooth, with a distinct median longitudinal carina; prepectus faintly 
reticulated, the remainder of pleure smooth. Abdomen about as long 
as the head and thorax, pointed-ovate, and practically smooth, 
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though with very obscure reticulate lines under high magnification. 
Wings hyaline; the stigmal vein slightly clavate, with a distinct 
short uncus above the apex. 

Color dark aeneous, nearly black; antennal scape pale; pedicel and 
flagellum brownish black; all femorge black; apices of all femora, all 
tibis, and tarsi pale yellowish. 

Male.—Antennal scape shorter than in the female, slightly swollen 
and black; antennal ring-joint prominent, about as long as wide, first 
flagellar joint longer than the pedicel (antenne broken off at the 
second flagellar joint); abdomen shorter and narrower than the 
thorax; otherwise the male differs from the female only in the usual 
sexual characters. 

Type-locality—Lakeland, Florida. 

Type.—Cat. No. 16358, U.S.N.M. 

Host.—Coccinella sanguinea. 

Twenty specimens from the type-locality reared by G. G. Ainslie 
and recorded under Webster No. 5252 I, Bureau of Entomology, 
United States Department of Agriculture. 


Subfamily HU LOPHIN A, 
SYMPIESIS AGROMYZ2Z, new species. 


Female.—Length 1.6 mm. to 2mm. Head bluish, with some slight 
brassy reflections; thorax bright brassy-green; antenns blackish, 
the scape pale at base; legs, including all cox, pale yellowish, the 
apical tarsal joints brownish; wings hyaline and rather thickly 
ciliated; abdomen bluish or brownish black, often more or less tes- 
taceous basally above and below. 

Funicle joints 1 and 2 subequal, more than twice as long as the 
pedicel and slightly longer than joints 3 and 4 of the funicle; club one 
and a half times the length of the last funicle joint; occiput with very 
faint reticulate sculpture, the rest of the head smooth and polished; 
clypeal region sometimes very faintly sculptured. Thorax shining; 
the prothorax and mesoscutum sparsely covered with long hairs, with 
faint scale-like sculpture, less pronounced on the lateral lobes of the 
latter; mesoscutellum with much more distinct reticulate sculpture; 
metanotum nearly smooth; propodeum perfectly smooth, with a 
short but distinct neck and highly polished, with very distinct median 
and lateral caringe and a transverse carina before the apex; marginal 
vein distinctly longer than the postmarginal, the latter about two and 
a half times as long as the stigmal, which is clavate, with a short but 
distinct uncus above and before the apex. Abdomen smooth, pol- 
ished, as long as the head and thorax or slightly shorter, and with a 
short but distinct petiole. 

Type-locality.— Lakeland, Florida. 

Type.—Cat. No, 16359, U.S.N.M. 

Host.— Agromyza parvicornis. 
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Three specimens from the type-locality reared by G. G. Ainslie and 
recorded under Webster No. 7599 A F, Bureau of Entomology, United 
States Department of Agriculture. 


Family MYMARID. 


Subfamily GONATOCERIN. 


GONATOCERUS EXIMIUS, new species. 


Female.—Length 0.7 to 0.8 mm. In Girault’s diagnostic table of 
the species of this genus ' this species runs to section II, but appar- 
ently differs from both species included in that section in having the 
ovipositor much longer, it being exserted at least three-fourths the 
length of the abdomen and in some cases longer than the abdomen. 

Antenne 11-jointed, longer than the body; the scape extending 
above the vertex, slightly swollen below and toward the apex; pedicel 
about as long as broad, much broader than the first funicle joint and 
scarcely as long; joint 4 of the funicle slightly the longest of the 
funicle joints; club solid and slightly longer than the two last 
funicle joints combined. 

Head and thorax under high magnification with faint reticulate 
sculpture; abdomen sessile, a little longer than the thorax, strongly 
compressed from the sides for its whole length, viewed from the side 
ovate; the ovipositor slender, strongly exserted, extending beyond 
the apex of abdomen nearly or quite the length of the abdomen. 

Forewing oar-shaped, very slightly and uniformly infumated, the 
venation ending at about the basal one-third of the wing; marginal 
vein very slightly obliqued into the wing at apex; discal cilia moder- 
ately coarse, and not arranged in definite rows; marginal cilia mod- 
erately long, the longest about equal to half the greatest breadth of 
the wings; longest marginal cilia of the hind wings at least four times 
as long as the width of the wing, those on the anterior margin about 
half as long as those on the posterior margin. Hind tarsi much 
shorter than their tibis, the basal tarsal joint about one and one-half 
times the length of the second. 

Head, thorax, and abdomen black, the latter at base and extreme 
apex pale testaceous. Antenne brownish black, the scape at base 
and below more or less pallid; legs, including all coxe, pale brownish- 
yellow, the femors in some specimens dark brown medially; ovi- 
positor sheaths black. 

Male unknown. 

Type-locality.—Orlando, Florida. 

T'ype. Cat. No. 16360, U.S.N.M. 


' Proc. Amer, Ent. Soo., vol. 37, p. 278 
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Four tag-mounted specimens from the type-locality reared by 
G. G. Ainslie from Jassid eggs and recorded under Webster No. 
8381 C, Bureau of Entomology, United States Department of 
Agriculture. 




























Superfamily PROCTOTRYPOIDEA. 
Family SCELIONIDA. 
Subfamily ‘CTELENOMIN 2D. 


EUMICROSOMA, new genus. 





Head transverse, as wide as the thorax; occiput triangularly con- 
cave, lateral ocelli close to but not touching the eye-margin; from in 
front the head is distinctly broader than long dorso-ventrally, the 
face broad and nearly flat; antenne inserted at the mouth with a 
small toothlike process separating them at the bases, 11-jointed and 
distinctly clavate in the female, in the male 12-jointed and submonili- 
form. Thorax widest at the shoulders, tapering gradually poste- 
riorly; prothorax concealed from above; mesoscutum rounded in 
front, only a little convex, and without parapsidal grooves; mesoscu- 
tellum flat, transverse; postscutellum unarmed, flat, separated from 
the scutellum by a curved row of punctures; propodeum short, 
truncate behind, with a median longitudinal carina and a transverse 
carina bounding the truncature above, laterally on the dorsum deeply 
striate, medially on either side of the median carina nearly smooth; 
lateral angles of the propodeum rounded. Forewings narrow, with 
marginal cilia longer than the width of the wing; marginal vein close 
to the costa, and nearly as long as the submarginal, extending beyond 
the middle of the wings; stigmal vein short, appearing as a continua- 
tion of the marginal and only very slightly oblique, its apex scarcely 
thickened; postmarginal obsolete; discal cilia of the forewings 
irregularly placed. Posterior wings linear, with long marginal cilia. 
Abdomen elliptical, not wider than the thorax, flattened above, the 
lateral margins not acute; first segment broader than long; second 
segment very long, extending almost to the apex of the abdomen, its 
apex rounded; ovipositor concealed or exserted not more than one- 
fourth the length of the abdomen. 

Type.— Eumicrosoma benefica, new species. 

This genus runs to Typhodytes in J. J. Keiffer’s key to the Tele- 
nominz,’ but is readily separated from that genus by antennal and 
venational characters. 















EUMICROSOMA BENEFICA, new species. 
Plate 39, fig. 3. 


Female.—Length 0.75 mm. Head from above more than twice as 
broad as long antero-posteriorly, the vertex faintly sculptured, face 





1 Wytsman’s Genera Insectorum, Fascicule 80 B, 1900, p. 105. 
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perfectly smooth and polished, the region below the eyes faintly 
punctured; antennal scape not quite reaching the front ocellus; 
pedicel longer than joints 1 and 2 of the funicle combined; funicle 
five-jointed, the joints subequal, not longer than broad; club four- 
jointed, joint 1 much longer than the last funicle joint, but smaller 
than the following club joints, which are equal and subquadrate. 
Mesoscutum faintly reticulated anteriorly, the disk perfectly smooth 
and highly polished with a very few small round punctures; scutellum, 
postscutellum, and true metanotum smooth, without punctures; pro- 
podeum as described; anterior margin of the forewing to the apex of 
the venation with only a few short marginal cilia, beyond with long 
cilia, the longest being twice the width of the wing. First segment of 
the abdomen nearly twice as broad as long, with coarse longitudinal 
strie, second segment similarly striate at base and much more faintly 
so beyond to the apex. 

Head and thorax shining black. Antenne, palpi, legs, including 
cox, and the whole abdomen reddish yellow. Antennal pedicel and 
club slightly fuscous. 

Male.—Antennz fuscous, submoniliform, without a distinct club; 
pedicel globose, thicker but not longer than the first furicle joint; 
funicle joints 1, 2, and 3 slightly larger than the following; apical joint 
of the club as long as the two preceding joints combined; abdomen a 
little shorter than in the female and distinctly fuscous on the apical 
half. Otherwise like the female. 

Type-locality.—Manhattan, Kansas. 

Type.—Cat. No. 16361, U.S.N.M. 

Host.—Blissus leucopterus. 

Described from over 40 specimens received from J. W. McCulloch 
and reared by him from the eggs of the Chinch Bug. 





EXPLANATION OF PLATE 39. 


Fig. 1. Euphoriana uniformis, female 
2 Elasmus apanteli, hind tibiz of. 


3. Eumicrosoma benefica, female. 
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SOME NEW AMERICAN PYCNODONT FISHES. 


By James WILLIAMS GIDLEY, 


Assistant Curator of Fossil Mammals, United States National Museum. 


In the United States National Museum are several specimens rep- 
resenting five apparently undescribed species of Pycnodont fishes. 
One of these is referable to Microdon, a genus hitherto not known 
from deposits of this continent. The others are apparently referable 
to species of two other Old World forms Celodus and Anomeodus, 
but the latter genera have already been reported from American 


deposits. These specimens form the basis of the 
following descriptions and brief note: 


MICRODON TEXANUS, new species. 


Type.—Vomerine plate containing nearly all 
the teeth. (Cat. No. 7621, U.S.N.M.) See fig. 
1, p. 445. 

Paratype.—Portion of left splenial containing 
teeth of three rows. (Cat. No. 7065, U.S.N.M.) 

Type-locality.— Hamilton County, Texas. The 
paratype came from near Vanderpool, Bandera 
County, Texas. Both the type and paratype 
specimens come, apparently, from similar de- 
posits, and are probably of Lower Cretaceous 
age. 

Description.—Size, large, as compared with 
M. elegans, the type-species; dental surface rela- 
tively broad and decidedly convex laterally, 
with teeth of the inner rows loosely spaced; 
teeth of the various rows about the same rela- 
tive proportions to each other as those of WM. 
discoides (Woodward), but differ from those of 
the latter in general form; teeth of median row 
broadly elipsoid, about one and one-half times 
inner paired series irregularly triangular, with 





Fia. 1.—MICRODON TEXANUS. 
TYPE. VOMERINE PLATE, 
NAT. SIZE. 1. PALATINE 
VIEW. la. SECTION ABOUT 
MIDDLE POINT TAKEN FROM 
POSTERIOR VIEW. 


broader than long; 
long axis obliquely 


inclined and set well within the interspaces of the median row; teeth 
of outer paired series much larger than those of inner paired rows, 
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and irregularly quadrangular; teeth of median row smooth, not pitted; 
unworn teeth of paired rows present shallow, apical depressions which 
are distinctly wrinkled. 
The teeth of the splenial plate from Vanderpool, Texas (No. 7065, 
see fig. 2, p. 446), correspond well in size and general appearance with 
those of the type- 
specimen, while their 
\\ form and wear sur- 
Oy faces fit exactly those 
. of the vomerine 
piece. There seems, 
therefore, little doubt 
that this specimen 
pertains to the same 
species as the latter. 
This specimen pre- 
sents several distine- 
tive characters. The teeth of the principal series are more than twice 
as broad as long, and considerably exceed the combined width of the 
outer two rows, but the inner half of each tooth bends sharply down- 
ward, so that only the outer half is opposed by the vomerine teeth; 
there are apparently no teeth inside the principal row; those of the 
outer two rows are nearly equal 
in size and but slightly broader 
than long; the unworn tooth 
of the outermost series has the 
characteristically wrinkled 
apical depression seen in the 
vomerine teeth. 





2a 
Fig. 2.—MICRODON TEXANUS. PARATYPE. PORTION OF LEFTSPLENIAL, 
NAT. SIZE. 2.SUPERIOR VIEW. 2a. POSTERIOR END VIEW, OUTLINE. 





CGLODUS FABADENS, new species. 


Type.—Nearly complete left 
splenial with most of the teeth 
present. (Cat. No. 7624, 
U.S.N.M.) See fig. 3. 


Y) 


3a 


Fig. 3.—C@LODUS FABADENS. TYPE. A NEARLY COMPLETE LEFT SPLENIAL. 3. SUPERIOR VIEW. 
3a. SECTION TAKEN FROM ANTERIOR VIEW. 


Locality—Near Gainesville, Cooke County, Texas. Probably 
Lower Cretaceous in age. 

Description.—Teeth of principal row decidedly kidney or bean shaped 
in form and about the size of those of the corresponding row in @. 
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cantabrigiensis Woodward, but the width of teeth of principal row is 
considerably less than combined width of outer two rows. Teeth of 
principal row without apical indentations; teeth of outer rows 
similar to each other in proportions, but with transverse width 
relatively much greater than those of the principal row; teeth of 
outer two rows very distinctly indented at apex with smooth or but 
faintly crenulate margins in the unworn teeth. 


CCELODUS DECATURENSIS, new species. 


Type.—Portion of left splenial with five teeth of principal row, five 
teeth and two bases of the median row, and five pedicles, or tooth 
hases, of the outermost row. (Cat. No. 16,U.S.N.M.) See fig. 4, p. 447. 

Type-locality.—Decatur, Wise County, 

Texas. Probably of Lower Cretaceous 
age. 

Description—In general proportions 
the splenial dentition is nearly as in Calo- 
dus mantelli (Agassiz), but the teeth 
differ from those of the latter in their 
much larger size and other important de- 
tails, as follows: Teeth of principal series 
slightly reniform, a little more than twice 
as broad as long and about equaling the 
combined width of the outer two rows; 
teeth of inner row of outer series about 
half the size, but of about the same pro- 
portions as those of principal row and 
about one and one-half times wider than 
those of the outermost row. Teeth of 
outermost row proportionally much nar- 
rower transversely than those of the other 
rows, being nearly as long as wide; teeth 
of entire series with narrow apical pits 
having slightly crenulate borders. This 
species differs also from 0. stantoni Willis-  , casones vpcarumuwum 
ton in the presence of well-defined apical tyre. Portion or Lert sruemat. 
pits and the relatively smaller size and —- SA™._SU8.&. SUPERIOR ViEW. 4s. 

. 7 OR END VIEW, OUTLINE. 

narrower proportions of the teeth adjacent 

to the principalrow. The teeth of the outermost row in other Ameri- 
can species are not known to me, and are represented only by their 
bases as preserved in the type-specimen of the present species. These 
show the teeth of this series to be not more than half the width of 
those of the middle series. The specimen resembles in some respects 
the one described by Cope, C. browni,’ but, comparing it with Cope’s 


! Journ. Acad, Nat. Sci. Philadelphia, (2), vol. 9, 1895, p. 447, pl. 20, fig. 10. 
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figure, it presents some differences of specific value. The teeth are 
larger and differently proportioned, those of the principal row being 
relatively narrower transversely, while those of the adjacent outer row 
are relatively wider and are set less obliquely to those of the principal 
series. It also differs from the specimens from Kansas, figured by 
Williston and referred to C. browni,' in the relatively less wide pro- 
portions of the teeth of both series, and in the presence of the well- 
marked apical pits. Williston’s specimen seems to differ markedly 
from Cope’s type in proportions of the teeth, and perhaps should 
have been refered to a distinct species. 

In size and proportions of the tooth rows to each other, the 
Texas specimen here described quite nearly resembles in a general 
way the British species, C. cantabrigiensis Woodward, from the Cam- 
bridge Greensand, but it differs from the latter in the possession of 

distinct apical pits or grooves and the some- 
what wider proportions of all the teeth. 


ANOMCODUS LATIDENS, new species. 


Type.—Portion of left splenial contain- 
ing nearly all the teeth. (Cat. No. 2194, 

U.S.N.M.) See fig. 5, p. 448. 
Locality—Nine miles west of Tupelo, 
Mississippi. Probably Cretaceous in age. 
Description.—Larger than A. phasceolus 
(Hay),? but much smaller than A. robustus 
2 (Leidy). The teeth of the principal rowin 
= general form resemble those of A. phasceo- 
Fig. 5—Anom@opus .amipens. lus, but present the following characteristic 
a ee tt Sri®. differences: They are relatively broader as 
compared with their length, more closely 
set together in the jaw, and are decidedly more expanded anteropos- 
teriorly at their outer ends. Further differences are seen in the 
teeth of the inner flanking series, which are relatively somewhat 
smaller and are arranged opposite the interspaces instead of op- 
posite the teeth of the principal series, as in A. phasceolus. A pecu- 
liarity of this species seems to be the rapid decrease in transverse 
width from behind forward of the teeth in the principal series. (See 

fig. 5, p. 448.) 

1 Kansas Univ. Quart., vol. 9, ser. A, 1900, p. 28, pl. 6, fig. 12. 

2 The type of this species was originally described by Leidy under the name Pycnodus faba (Proc. Acad. 
Nat. Sci, Phila., 1872); but in 1899 Hay (Amer. Nat., vol. 33, 1899, p. 788) proposed the name P. phasceolus 
to replace P. faba, preoccupied. The generic reference of this form should have been to Anom@odus and 
not to Pycnodus. 
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ANOMCODUS MISSISSIPPIENSIS, new species. 


Type.—Posterior portion of right splenial with four teeth of the 
principal row and three of the outer flanking row. (Cat. No. 75 
U.S.N.M.) See fig. 6, p. 449. 

Locality.—Guntown, Mississippi. Probably from deposit of Cre- 
taceous age 

Description.—Larger than A. latidens. Teeth of principal series 
less wide as compared with anteroposterior 
length and more decidedly expanded at their 
outer ends; teeth of flanking series triangulate, 
relatively large and opposite the interspaces of 
the principal series as in A. latidens. The teeth 
of the principal series are closely set together 
as in the latter species, but are less sharply 
convex fore and aft and are even more broadly 
expanded at their outer ends. The teeth are 
hollow beneath. This character, however, may 
have no significance peculiar to the species. 

Comparative measurements of largest tooth DD ee aban 
principal series of splenial plates described by — sissirrrensis. Tyee. 
Leidy and the two species of this genus here Font oF niGlit srur 
reported are given below. a s. 


’ 





Length Breadth 
antero- aan 

- trans- 
poste- | verse). 
rior). 


mm. 


A. phasceolus (Hay). (Same as Pycnodus faba Leidy)..................... ‘ 7.4 18.5 
i ae ee akan eheneiuatkememndewenhahins ' 9.5 30 
i entncnptndccncececssccnsbaedevansnnenenensesecseen<es 5.5 22 
ge cx dcccancevecevtdeneccascundesessessagscecnce SS 7.5 24 






Specimens of Pycnodont fishes in American deposits are compara- 
tively rare and consist for the most part of fragments of vomerine 
and splenial plates on which a few teeth, or in some instances only 
their bases, have been preserved. Several of the specimens in the 
United States National Museum collection here described are more 
than usually complete and for that reason have been carefully and 
fully figured. The specimens referable to Microdon are especially 
important in that they record for the first time the presence of this 
genus in deposits of this continent.’ 

Cope once referred to this genus a specimen from the Lower Creta- 
ceous of Texas, which he called Microdon dumbelli but afterward 
assigned to the genus Mesodon.? 





1 Cope, Proc. Amer. Philos. Soc., 1892, p. 128 ( Microdon dumbelli). 
+ Journ. Acad. Nat. Sci. Phila. (2), vol. 9, 1895, p. 444. (Mesodon dumbelli) Mesodon (preoccupied)= 
Typodus according to Hay, Bull. 179, U. S. Geol. Survey, 1902, p. 372. 
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NORTH AMERICAN SPRING-TAILS OF 
TOMOCERIN &. 


THE SUBFAMILY 


By Justus W. Fo.som, 
Of the University of Illinois, Urbana, Illinois. 


Collectors who are not especially interested in Collembola often 
have their attention attracted by large and agile specimens of Tomo- 
cerus. The species of this genus are among the largest “spring-tails’’ 
that we have, attaining often a length of 5mm. They occur under 
loose bark, in damp, decaying logs, in moss, and generally on the 
ground, under dead leaves, logs, or other objects. Some species are 
lead-colored before they lose their scales; others are purplish or 
blackish, and the scales give the insects a metallic appearance, with 
more or less iridescence. After the scales are lost the body-color is 
frequently yellow, but is highly variable, even in individuals of the 
same species. 

The forms of North American Tomocering discussed in this paper— 
few in number, but all that are known at present—are as follows: 

Tomocerus flavescens Tullberg. 

Tomocerus flavescens Tullberg, var. separatus, new variety. 
Tomocerus flavescens Tullberg, var. americanus Schitt. 
Tomocerus flavescens Tullberg, var. arcticus Schott. 
Tomocerus bidentatus, new species. 

Tomocerus vulgaris Tullberg. 

Tomocerus minor Lubbock. 

Tritomurus californicus, new species. 

T. flavescens, vulgaris, and minor are common and well known in 
Europe. Tritomurus is a rare and little-known European genus, to 
which belong several specimens that I have received from California. 

For much of my material I am indebted to many collectors, whose 
names appear beyond, and especially to Dr. A. D. MacGillivray. All 
specimens recorded without a collector’s name were collected by 
myself. The ownership of specimens is designated in parentheses, 
the omission of which indicates that specimens are contained in my 
private collection at present. Cotypes have been deposited in the 
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United States National Museum, Washington, District of Columbia, 
and in the Museum of Comparative Zodlogy, Cambridge, Mas- 
sachusetts. 

The subject here considered was studied in the entomological 
laboratory of the University of Illinois, of which it forms contribu- 
tion No. 35. 


Subfamily TOMOCERIN A Schaffer. 






Tomocerine Scuirrer ’96, p. 177.—BérneEr ’06, p. 161. 
Tomocerini ScH4r¥FeR ’97, p. 35.—B6rNeER 01, p. 60; ’06, p. 161.—ABsoLON '03, 

p- 108. 

Eyes twelve or none. Antenne four segmented; third segment 
much longer than the fourth; last two segments subsegmented. 
Prothorax reduced, membranous. Mesonotum covering pronotum, 
but not projecting over the head. Tibiotarsi one or two segmented; 
clavate tenent hair present or not. Both claws present. Unguis 
pseudonychiate, with basal folds and simple (not double) teeth. 
Third abdominal segment longer than the fourth. Dentes three- 
segmented, with stout basal spines; mucrones long, subcylindrical. 
Anal segment with three cerci. Scales present, with longitudinal 
ridges and transverse striw. Two genera, as follows: 


Eyes twelve; tibiotarsi two-segmented ; clavate tenent hair present. Tomocerus, p. 452. 
Eyes absent ; tibiotarsi one-segmented ; clavate tenent hair absent .. Tritomurus, p. 469. 


Genus TOMOCERUS Nicolet. 
Tomocerus Nicouet ’41, p. 67. 


There are six eyes on each side of the head (fig. 1). The antenne 
(fig. 2) are long, but exceed the body in length in only a few species 
of the genus. The short terminal antennal segment 
O O is often absent through mutilation; this segment and 
O O the third are subdivided into short rings, which in 
the latter segment often number one hundred and 
O fifty or more, except in young individuals. 

O The leg, in Collembola, consists primarily of seven 
Fig. 1.—Tomocerus segments, five of which were formerly termed, respec- 

FLAVESCENS, VAR. . “re 
arncricus. Eves tively, coxa, trochanter, femur, tibia, and tarsus, as 
oF RIGHT SIDE. jin other insects. Bérner’s (’02) comparative studies of 
— the segmentation of the legs of myriopods and insects 
have led him to apply the term “‘tibiotarsus” to the so-called tibia 
of Collembola and to adopt de Meijere’s (’01) term praetarsus for the 
small segment that bears the claws. In Tomocerus the tibiotarsus, 
functionally a single segment, is morphologically at least two seg- 
ments, as shown by the presence of a suture just above the tenent 
hair. Occasionally a second suture occurs as an abnormality, divid- 
ing the tibiotarsus into three segments (fig. 3), which are probably 
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tibia and two tarsal segments—a primitive condition normal in 
Pauropus and Polydesmus. In Tomocerus, as in other Collembola, 


Fig. 2.—TOMOCERUS FLAVESCENS, VAR. AMERICANUS. THE ABDOMINAL SEGMENTS ARE NUMBERED. X 20 


two pre-coxal segments are present (fig. 2). These Willem (’00, 
p. 93) regards as equivalent to the two pre-coxal segments of the 

cockroach, that occur in 

other Orthoptera under va- 

\ rious modifications, as de- 

scribed by Miall and Denny. 

The structure of the claws 

of Tomocerus has been de- 

csribed minutely by Absolon 

(03). Some disagreement 

has existed in regard to the 

precise structure of the teeth 

of the unguis, which are of 

considerable phylogenetic 

importance. In a lateral 

view of the unguis a single 

series of teeth is seen, as in 

plate 40, figure 3. Willem 

eee (00, p. 45) maintained that 

amemicanus. Ti- these minute teeth are not _ 

oe , de bet melee, them “soe oo 
mump skomenr. teeth of each pair beingside  sreor or uxauis to sHow 
x 67. by side, and one hiding the 9 ™*”°™* 0" ™™7™=ET™. XM. 
other in a lateral aspect of the claw. Bérner (01, p. 39) described 
the unguis as being triangular in transverse section, with a simple, or 
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unsplit, inner edge, on which the teeth are situated; these teeth being 
simple, not doubled. Absolon ('03, p. 103) described the inner edge 
(“Innenkante’’) as being formed by the union of the edges of two 
lamelle, with a series of simple teeth on one of these lamella. 
Wahlgren (’06a, p. 64) arrived independently at 
the same conclusion as Absolon. I find that 
the inner border is formed by the united edges 
of two lamellew, that the teeth are simple, and 
that each tooth arises from both lamella, as in 
figure 4—not from one of them. My figure for 
T. flavescens var. americanus agrees essentially 
laa Si i with that of Bérner (01, p- 39) for T. plumbeus 
rtavescens, var. (Linneus) Tullberg, the species used by all these 
See | aye investigators; and in examples of the 
x 238. latter species, received from Doctor Schiffer, I 
have seen the teeth as described by Bérner. 
Wahlgren’s figure (06a, p. 64) is correct for an oblique view of the 
claw, but is misleading as to the exact relation of the teeth to the 
pair of lamelle. In order to see this relation, the claw must be 
turned until it presents a symmetrical view, as in figure 4. 





FiG. 6.—TOMOCERUS FLAVESCENS, VAR. AMERICANUS. POSTERIOR SEGMENTS 
OF ABDOMEN, NUMBERED TO SHOW RELATIVE POSITIONS OF TERGA AND 
STERNA. f{, FOLD. X 39. 


The tenaculum (fig. 5) of the third abdominal segment does not 
vary greatly in the genus Tomocerus. The base of the tenaculum 
bears anterior sete, which differ somewhat in number and position in 
different species without, however, having any specific value of prac- 
tical importance. 
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The furcula is an appendage of the fourth abdominal segment in all 
Collembola. This relation, evident in the more generalized genera, 
as Achorutes, is not obvious in such forms as Tomocerus without 
the aid derived from a study of certain other genera, particularly 
Isotoma. Indeed, it has been said frequently that the furcula in 
Tomocerus is appended to the fifth abdominal segment. The correct 
view is that maintained by 
Willem (’00, pp. 40, 45), to 
whose evidence I can add a 
little, as follows: 

In a specimen treated with 
hot potassium hydroxide a 
suture becomes evident that 
separates the sternum of the 
fourth abdominal segment 
from the tergum of the fifth, 
as in figure 6. Fig. 7.—TOMOCERUS FLAVESCENS, VAR. AMERICANUS. 

Before such treatment the POSTERIOR SEGMENTS OF ABDOMEN OF MALE, SHOW- 
suture is indistinguishable, ING PROTRUDED GENITAL SEGMENT. /, FOLD. X 30. 
and the furcula appears to be attached to the fifth abdominal 
segment. 

Willem (’00, p. 44) notes that the genital segment (fifth abdominal) 
is more elongate in the male than in the female. This elongate con- 
dition is shown in figure 7, in which the genital segment is extended 
for its entire length. When not extended the posterior part of the 
segment is telescoped into the anterior part, giving the appearance 
shown in figure 6, in which f represents the external line of fold- 
ing, which might easily be mistaken for a 
suture. In the female the genital segment 
is telescoped but slightly. 

Willem called attention also to the pres- 
ence of three ‘“‘cerci’”’ on the anal segment, 
and stated that these are shorter in the 
male than in the female. The so-called 


Fro. 8—Tomocenus viavescens, CePci, one dorsal and two ventral, are shown 
VaR. AMERICANUS. ANaL sec in figures 7 and 8. 
MO ownage Returning to the furcula—each dens is 
divided by two transverse sutures into 
three regions (fig. 9). In brittle alcoholic specimens the dens fre- 
quently breaks at one or the other of these sutures. The dental 
spines are limited to the middle and the proximal region or to 
the middle region. These spines, as regards number, relative size, 
form, and arrangement, furnish good specific characters. The spines 
increase in number with the age of the individual and vary a little in 
number in individuals of the same age. It follows that one should 
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Fie. 9.—TOMOCERUS FLAVESCENS, VAR. SEPA- 
RATUS. BASES OF DENTES TO SHOW SEG- 
MENTATION AND SPINES. X 124. 


















































size. 











Teeth of unguis 4 to 7: 
Dental spines simple....... 
Dental spines tridentate. .. 














hesitate to describe a species of Tomocerus as new until he has ascor- 
tained, at least approximately, the range of variation in these dental 
spines; and that of the claws and body color as well, it may be added. 


Key to Species of Tomocerus. 


NS ERASE eee ee ee .... bidentatus, p. 463. 
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For describing the dental spines 
Agren (03, p. 144) used a formula 
which has been generally adopted. 
Such a formula for plate 40, figure 


2, would be a. Here the hori- 


zontal line represents the suture 
between the proximal and middle 
series of spines, and the fat-faced 
type indicates the larger size of 
certain spines. In this paper I 
have changed the formula a little 
by running it on a single line, 
using an oblique line to indicate 
the suture. Thus the preceding 
formula becomes 1/7, 2. 

The form of the mucrones is 
distinctive of Tomocerus (and Tri- 
tomurus) if we leave out of con 
sideration two apparently aberrant 


European species, namely, doderii Parona and niveus Joseph. Each 
mucro (fig. 10) bears dorsally (the furcula being extended behind the 
body) two large proximal teeth, an 
apical tooth or hook, and a large 
anteapical tooth; and between the 
basal and apical teeth there is, in 
almost all species of the genus, q %™. #.—Towocuncs mAvancam, vas. 
series of small, equal, ‘‘intermediate 
teeth,” which vary slightly in number in individuals of the same 


SEPARATUS. RIGHT MUCRO. X 275. 





Intermediate dental spines anges or gradually increasing in size distally; two 
large distal spines (plate 40, figs. 2, 4, 6). . i ; 

{ntermediate dental spines unequal, with a lee spine near + the middle of the series; 
one large distal spine (plate 40, fig. 8; plate 41, figs. 10, 13, 14). 


flavescens, p. 457. 


. vulgaris, p. 463. 
minor, p. 466. 
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TOMOCERUS FLAVESCENS Tullberg. 
Plate 40, figs. 1, 2. 


Macrotoma flavescens TULLBERG, 1871; 1872.—Reurer, 1876.—Uzet, 1890. 

Tomocerus flavescens Scuirr, 1894.—Datta Torre, 1895.—Scuirrer, 1896.— 
Porre and Scuirrer, 1897.—Liz-Perrersen, 1897; 1898.—ScuErBaxKov, 
1898a, 1898b.—Car., 1899; 1901.—Sxorrxow, 1900.—KravusBaveEr, 1901. 

Tomocerus niger ReEvuTER, 1895.—CaRPENTER and Evans, 1899.—Scuirrer, 
1900.—Bérner, 1901.—Fotsom, 1902.—Axzison, 1904.—Banrta, 1907. 

Tomocerus plumbeus Packarp (part), 1873.—AcGren, 1903.—(Axelson) Lrvna- 
NIEMI, 1905, 1906, 1907.—WauLeREN, 1906. 

Pogonognathus plumbeus Birner, 1909.—(Axelson) LinnAniem1, 1912. 

Description.—The typical T. flavescens as known in Europe has the 
following distinguishing characters, as appears from the published 
descriptions and figures and from the specimens that I have received: 

Body color yellow; either pure yellow or with a varying amount of 
purplish or grayish pigmentation, especially on the anterior border 
of the mesonotum, on the coxe, tibiz, distal portions of the femora, 
and the first two antennal segments; the last two being purplish. 
Antenne shorter than the body. Unguis (pl. 40, fig. 1) usually bi- 
dentate, occasionally tridentate. Unguiculus lanceolate, with one 
tooth or with none. Dental spines (pl. 40, fig. 2) 6 to 8; large spines 
three; one proximal and two distal; the intermediate spines be- 
coming successively smaller toward the base of the dens. Near each 
large proximal spine is a transparent lanceolate lamella. Length 
5 mm., occasionally 6 mm. 

‘ariation.—There is great variation in the body color. Tullberg’s 
original description reads, ‘‘ground-color yellowish gray or pure yel- 
low,” and Brook refers to the color variation as follows: ‘‘The 
majority have had yellow as the basis of the ground-color, sometimes 
with brown patches and sometimes with the yellow fading away into 
a leaden color almost like that of the scales.” 

Tullberg gave the first recognizable description of this species. 
His description, giving the teeth of the unguis as two and the dental 
spines as seven or eight, has been supplemented by Agren (’03), who 
mentions the occurrence of three teeth on the unguis and gives as the 
formula for the dental spines 1-3/3-5, 2. In eight European speci- 
mens sent to me by Doctor Schiffer the teeth of the unguis number 
either two or three, and the dental formula is 1/4-5, 2. 

Some of my specimens from various parts of the United States 
agree exactly with European descriptions and specimens of the spe- 
cies. In this country, however, three teeth on the unguis are the 
rule in large specimens, small individuals having usually two, and in 
large specimens the number of dental spines ranges from 9 to 12, 
inclusive; thus specimens 4.5 to 5 mm. in length have the formula 
1/8, 2 or 1/9, 2. 
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Some of our American specimens have the clear yellow body color 
of the typical European flavescens, but as a rule the color is ocher 
yellow or buff or cream yellow. Before the scales are removed the 
insect is lead-colored. As a rule, the antenne are shorter than the 
body. I have, however, from Georgia, a single specimen of unusual 
size (length 6 mm.), in which the antenne are longer than the body, 
in the ratio of 8:7, and curl at the ends. 

The number of intermediate teeth on the mucro ranges from five 
to twelve in specimens 2.5 mm. or more in length, with an average of 
seven or eight. The unguiculus is usually one-toothed, and on the 
largest specimens a small second tooth may be present. 

The prevalent American variety, with tridentate ungues (pl. 40, 
fig. 1), is the form that I have been referring to, in correspondence, 
under the name of separatus. 

From the original descriptions one might infer that T. flavescens 
Tullberg, T. americanus Schétt, and T. arcticus Schétt were three 
different species. Such is not the case, however, as I have already 
pointed out. (Folsom ’02, p. 97-102.) In Alaska the three forms 
intergrade in one and the same locality; though in most other parts 
of the United States the three are fairly distinct. Flavescens is, for 
purposes of nomenclature, the typical form, with separatus, ameri- 
canus, and arcticus as its varieties, and these forms may ordinarily 
be distinguished as follows: 


Key to forms of Tomocerus flavescens Tullberg. 
One or two large dental spines at the proximal end of the series. 
One large proximal spine: 
Teeth of unguis 2 T. flavescens, typical form. 
Teeth of unguis 3 T. flavescens, var. separatus, new variety. 
Two large proximal spines; teeth of unguis3 or 4. T. flavescens, var.americanus Schott. 
No large proximal! dental spines; teeth of unguis 4, rarely 5, var. arcticus Schott. 

This table refers to large specimens (2.5 mm. or more in length); 
in small specimens there are fewer teeth on the large claws and fewer 
spines on the dentes. 

Synonymy.—Tullberg described flavescens in 1871 and 1872, and 
all the European authorities know what form he meant. His 
description, being the first adequate diagnosis of the species, should 
be accepted in the interests of stability. Several writers, however, 
have tried to supplant flavescens with previous names, based on 
insufficient descriptions, to the confusion of the nomenclature. The 
name used most often to supersede flavescens has been niger of 
Bourlet (’39, p. 390), whose description of Macrotoma nigra is as 
follows: 

Méme longueur que la précédente pour le corps et les antennes; corps couvert 


d’écailles noires, offrant 4 la vue simple un léger reflet argenté. Corps dépouillé de 
ses écailles, présentant une couleur d’un jaune de cire. Bord antérieur du thorax 
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garni d’une frange de poils noirs et courts; antennes grises, ou d’un gris fauve; pattes 
d’un brun verdAtre, tarses bruns, ventre jaunitre. Cette espéce, ainsi que la précé- 
dente, se trouve sous les pierres et le vieux bois. 

This description is so broad as to have scarcely any specific value. 
The expression ‘‘wax-yellow” has, however, been seized upon by 
‘‘priority-hunters”’ as an excuse to drop the name flavescens in favor 
of niger. 

Agren (03, p. 145) believed that the name flavescens should be 
retained, but nevertheless proposed a still earlier name, plwmbea 
Templeton, since Templeton (’35, p. 93) described Podura plumbea 
as having a golden yellow body color. Now at least four other 
writers have followed Agren and adopted the name plumbea, though 
Templeton’s description is so vague that previous authorities had 
agreed in rejecting it. 

As a matter of fact, flavescens is not the only European species of 
Tomocerus with a clear yellow body color. T. vulgaris is often bright 
yellow, so that Schétt (94, p. 41) thought it most probable that 
vulgaris was the species named niger by Bourlet. T. tridentiferus 
Tullberg is also sometimes yellow, as Carpenter and Evans (99, 
p. 237) have noted; and T. sibiricus Axelson is characteristically 
bright yellow. 

In fact, yellow is the basis of the body color in many species of 
Tomocerus, and the body color is so variable as to be of little specific 
importance, as Brook (83, p. 23) showed long ago. 

The only justifiable course is to retain the name flavescens Tullberg. 

The specimens of Tomocerus that I determined for Banta (’07, 
p. 55) are flavescens Tullberg, var. americanus and var. separatus. 

The specimens that Packard (’73, p. 38) referred to T. plumbeus 
Linneus belong to two species: vulgaris Tullberg and flavescens 
Tullberg. These specimens are in the Museum of Comparative 
Zodlogy, Cambridge, Massachusetts, where I studied them. Of 
those labeled ‘‘ Brunswick, Me., Sept. 10, A. S. P.,”’ four are flavescens; 
‘Salem, Mass., A. S. P.,”’ six flavescens; ‘‘ Knoxville, Tenn., Dr. J. 
Curtis,” 136 flavescens. All these specimens of Packard’s are of the 
common tridentate form that I call separatus to distinguish it from 
the typical bidentate form of Tullberg’s description. 

Distribution. The typical bidentate form of flavescens, as described 
by Tullberg, is rare but widely distributed in this country, so far as 
I can infer from the material I have studied. The following are the 
only records that I have of its occurrence: 

Illinois. Urbana, March 19. 

Tennessee.—Knoxville, April 5, H. E. Summers. 

California.—V. L.. Kellogg (Stanford University, J. W. F.). 

Washington.—V. L. Kellogg, L. Bremner (Stanford University, 
J. W. F.). 


In most parts of Europe 7. flavescens is a common species. 
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TOMOCERUS FLAVESCENS Tullberg, var. SEPARATUS, new variety. 
Plate 40, figs. 1, 2. 


This tridentate variety, already referred to, is well established in 
this country, and to distinguish it from the typical bidentate form 
which is common in Europe but rare here, I have been using the 
varietal name separatus. 

Maine.—Brunswick, September 10, A. S. Packard, jr. (M. C. Z.). 
Orono, October, F. L. Harvey. 

New Hampshire.—Jatirey, September, S. Henshaw. Franconia, 
Mrs. A. T. Slosson. Walpole, July 14. 

Massachusetits.—Salem, September, December, A. S. Packard, jr. 
(M. C. Z.). Arlington, April 4, 17, 23, May 14, August 6, 15, 16, 
September 19, 21, 30, October 1, 13, 14, 17, November 6, December 
10. Belmont, April 19. Waltham, July 29. Wellesley, February 
25, A. P. Morse. Weston, July 16. 

New York.—Ithaca, July 1, September 24, A. D. MacGillivray. 
Long Island, N. Banks. 

Pennsylvania.—Hazleton, G. W. Dietz. Harrisburg, February 24, 
October 4, November 6, 14, 24, December 14, H. A. Surface. Lewis- 
burg, October 25, H. A. Surface. Rockville, April 7, H. A. Surface. 
Tyrone, April 3, H. A. Surface. Highspire, January 20, April, Sep- 
tember 22, H. A. Surface. Enberly’s Mill, July 28, H. A. Surface. 
Kennett Square, April 16, H. A. Surface. Hummelstown (limestone 
cave), November, H. A. Surface. 

District of Columbia.—Washington, February 2, N. Banks. 

Georgia.—Burton, May 20, J. C. Bradley. St. Simon Island, May, 
J.C. Bradley. Rabun County, May 24, J. C. Bradley. 

Tennessee.—Knoxville, Dr. J. Curtis (M. C. Z.); April 5, March 15, 
H. E. Summers. Cloud Ford, August, C. C. Adams. 

Ohio.—Salem, March 21, A. D. MacGillivray. Salineville, Feb- 
ruary 4, December 24, A. D. MacGillivray. 

Indiana.—Richland (Mayfield’s cave), May 6, 8, June 4, October 
29, December, A. M. Banta (A. M. B., J. W. F.). 

Ilinois.—Urbana, April 9, October 19, 26. 

Missouri.—Columbia, October 19, G. I. Reeves. St. Louis, Jan- 
uary 27, H. Schwarz. 

Michigan.—Washtenaw County, November 3, J. Dawson (Univ. 
Mich. ). 

Cotypes.—Cat. No. 16261, U.S.N.M. 


TOMOCERUS FLAVESCENS Tullberg, var. AMERICANUS Schitt. 
Plate 40, figs. 3, 4. 
Tomocerus americanus Scubrr, 1896. 
Tomocerus plumbeus PackarD (part), 1873. 


Tomocerus niger, var. americanus Fousom, 1902. 
Tomocerus arcticus GUTHRIE, 1903. 
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Description. —Ungues tridentate or quadridentate (pl. 40, fig. 3). 
Unguiculus unidentate. Dental spines nine to eleven, rarely twelve, 
the two proximal and the two distal considerably larger than the rest 
(pl. 40, fig. 4). Dental formula typically 2/5-7, 2; rarely 2/8, 2. 
Length 4 mm. 

Variation.—The body color, clear yellow in Alaskan specimens, is 
highly variable in specimens from other parts of the United States. 
Thus it may be cream yellow, straw yellow, bright ferruginous or 
grayish; the grayish specimens frequently having elongate rounded 
oblique whitish spots on the sides of the thorax and abdomen. In 
Illinois I have collected at one time specimens illustrating all these 
color variations from a single square foot of soil. A variable amount 
of dark pigment occurs on the anterior border of the mesonotum, on 
the coxe, tibiz, and distal ends of the femora, and on the abdominal 
segments and the manubrium. 

The teeth of the ungues are commonly 4, 4, 4; 3, 3, 3; or 4, 3,3 
The tooth of the unguiculus is occasionally absent. The intermediate 
teeth of the mucrones vary from six to ten in specimens three to four 
millimeters in length, with an average of eight or nine. 

Tomocerus americanus can not be regarded as a distinct species, 
since it intergrades with typical flavescens in all the characters that 
are of specific importance, as I showed in my paper on Alaskan 
Apterygota (’02, p. 99). Such intergradations as these occur: 

Teeth of unguis. Dental formula. Locality. 

22a Ss 2/4,2 Alaska, Tennessee, 

3. 3,3 2/5, 2 Alaska, Illinois. 

4, 3,3 1/5, 2 Indiana, Missouri. 


Frequently the same individual has spines of flavescens on one dens 
and those of americanus on the other. 

One of my specimens from Indiana is especially interesting as a 
transitional form. The spines of the right dens are those of typical 
flavescens. Those of the left dens are flavescens varying into ameri- 
canus; for the second large basal spine is represented by a greatly 
thickened hair; while on the right dens in the corresponding place 
there is a simple hair. 

Synonymy.—Of the specimens referred to 7’. plumbeus Linneus by 
Packard (’73, p. 38), those from Texas are americanus. The speci- 
mens, three in number, labeled ‘‘ Waco, Tex., Belfrage,” were studied 
by me in the Museum of Comparative Zoélogy, Cambridge, Massa- 
chusetts, in 1897-98. They had quadridentate ungues. Only one 
specimen, however, retained enough of the furcula to show the spines; 
these were 2/5, 1 on the right side and 2/3, 2 on the left. 

The form regarded as T. arcticus by Guthrie (’03, p. 79) is ameri- 
canus, as is evident from his description and figures as well as from 
seventeen of his original specimens that I have examined. 
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Distribution.—The variety americanus is widespread in the United 
States. 

New Hampshire.—Walpole, July 14. Mount Washington, Mrs. A.T 
Slosson.. 

Massachusetts.—Arlington, April 23, September 12, October 14, 
December 10. Norwood, August 26. Weston, June 12. 

New Y ork.—Ithaca, July 21, September 24, A. D. MacGillivray. 

New Jersey.—Jamesburg, July 4, N. Banks. 

Virginia.—F redericksburg, February 18, W. D. Richardson. New 
Church, January 4, W. J. Phillips. 

Ohio.—Oxford, November 4, S. R. Williams. Yellow Springs, 
April 3, August 28, 29. Salem, April 3, A. D. MacGillivray. Saline- 
ville, February 4, December 25, 29, A. D. MacGillivray. 

Indiana.—Indianapolis, February 2, J. D. Hood. Richland (May- 
field’s cave), May 8, A. M. Banta (A. M. B., J. W. F.). 

Illinois.—Somer, April 6, August 12, October 26, 29, November 2, 6. 
Urbana, March 19, October 4, 19, 25. Mount Carmel, November 9. 

T ennessee.—Knoxville, April 4, 5, H. E. Summers. 

Missouri.—Columbia, February, C. R. Crosby. 

Michigan.—Isle Royale, July 24, H. A. Gleason (Univ. Mich., 
J. W. F.). 

Minnesota.—May 25, July 30, August 5, J. E. Guthrie (Univ. 
Minn.). 

Mississippi.—Agricultural College, H. E. Weed. 

Texas.—Waco, G. W. Belfrage (M. C. Z.). 

New Mezxico.—Beulah, May 3, T. D. A. Cockerell. 

California.—San Francisco, G. Eisen (Cal. Acad. Sci.). Palo Alto, 
V. L. Kellogg (Stanford Univ., J. W. F.). 

Oregon.—Siskiyou, September 6, A. P. Morse. Benton County, 
August 21, H. E. Ewing. Mount Chintimini, 5,000 feet, H. E. 
Ewing. 

Washington.—L. Bremner. Olympia, T. Kincaid. 

Alaska.—Muir Glacier, June 12 (U.S.N.M.). Cook Inlet (U.S.N.M.) 
Yakutat Bay, June (U.S.N.M., J. W. F.). 


TOMOCERUS FLAVESCENS Tullberg, var. ARCTICUS Schitt. 
Plate 40, figs. 5, 6. 


Tomocerus arcticus Scuétr, 1894.—Da._a Torre, 1895.—Scuirrer, 1900b.— 
SKoriKow, 1900 
Tomocerus niger, var. arcticus Fousom, 1902. 


Description.—Body color citron yellow. Antenne two-thirds the 
length of the body; first two segments yellow, second often purplish 
distally; last two pale purple. Legs yellow throughout. or with 
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purplish coxe and tibiw. Ungues (pl. 40, fig. 5) quadridentate, occa- 
sionally five-toothed; unguiculi unidentate, the tooth sometimes 
obscure or absent, however. Dental spines (pl. 40, fig. 6) normally 
six or seven on each side, rarely eight, becoming successively larger 
distally; formula 0/4-6,2; two large ovate-lanceolate acuminate 
transparent lamelle occur near the manubrium, as usual in flavescens. 
Maximum length, 4 mm. 

Variation.—In a single lot of fifty-five specimens from the Muir 
Glacier, Alaska, I found some individuals with one large proximal 
spine on each dens and with ungues either quadridentate or tridentate. 
These variations into typical flavescens I have discussed in a previous 
paper (02, p. 101). 

Distribution.—Hitherto this variety has been known only from the 
far north (the “arcticus’’ of Guthrie [’03, p. 79] being americanus). 
It was discovered by the Vega Expedition in 1878-9 in eastern 
Siberia, and found by the Harriman Expedition in 1899 in Alaska. 
The Harriman specimens, now in the U. S. National Museum, were 
taken at Popof Island, Cook Inlet, Sitka, Yakutat Bay, and Muir 
Glacier. The following records extend the known range southward. 

Washington.—Olympia, T. Kincaid. 

Oregon.—Corvallis, December 24, H. E. Ewing. 


TOMOCERUS BIDENTATUS, new species. 
Plate 40, figs. 7, 8. 


Body color yellow, mottled throughout with dark pigment. Eyes 
six on each side. Antenne shorter than the body; purple through- 
out, or with first two segments yellow. Unguis (pl. 40, fig. 7) stout, 
usually bidentate, occasionally tridentate; unguiculus broadly 
lanceolate, untoothed. Dental spines (pl. 40, fig. 8) thirteen to seven- 
teen; formula 3-4, 1/4-6, 1, 3-4, 1; basal lamelle present, as in 
flavescens. Mucrones with four to seven intermediate teeth. Length, 
2.2 mm. 

Rarely the distal tooth of the unguis is absent. 

The dental spines suggest those of 7. vulgaris, but the claws of the 
two species are quite different, as appears from a comparison of 
figures 7 and 9 of plates 40 and 41, respectively. 

Twenty-eight cotypes. Yellow Springs, Ohio, August 28. Knox- 
ville, Tennessee, April 5, H. E. Summers. New Church, Virginia, 
January 4, W. J. Phillips. 

Cotypes.—Cat. No. 16262, U.S.N.M. 


TOMOCERUS VULGARIS Tullberg. 
Plate 41, figs. 9-11 


Macrotoma vulgaris TULLBERG, 1871; 1872.—UzaL, 1890, 
Tomocerus plumbeus Packarp (part), 1873, 
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Tomocerus vulgaris TULLBERG, 1876.—RevutTerR, 1891; 1895.—Broox, 1883.— 
Data Torre, 1888.—Scuorr, 1894.—Scuirrer, 1896; 1900a; 1900).—Porrr 
and Scuirrer, 1897.—ScHERBAKOV, 1898.—CARPENTER and Evans, 1899.— 
CarRL, 1899.—Sxortxow, 1900.—Asso.ton, 1903.—Birner, 1901.—Kravs- 
BAvER, 1901.—AcrEN, 1903.—(Axelson) LinNANrEeMI, 1905, 1907, 1912.— 
WABLGREN, 1906). 

Podura vulgaris V o1ets, 1902. 

Tomocerus niger GUTHRIE, 1903. 


Description.—General color purplish black; when denuded of 
seales, clear yellow, dull yellow, yellowish white, dirty white, or gray. 
Antenne two-thirds as long as the head and body in large specimens; 
third and fourth segments, and often the second segment, purplish. 
Tibiew often dusky. Unguis slender (pl. 41, fig. 9), four to six toothed; 
unguiculus lanceolate, often minutely unidentate. Tenaculum with 
twelve or thirteen anterior sete in large specimens. Dental spines 
simple, usually 13 to 15, less often 12 or 16, and rarely 17 or 18, on 
each side; formula usually 4-6, 1/2-5, 1, 2, 1; extreme formula 
4-7, 1/2-5,1, 1-3,1. The large dental spines are constant in number 
and position, and the first and third of these are out of line with the 
rest of the series, being more lateral in position (pl. 41, fig. 10). 
Mucrones with five to seven intermediate teeth, rarely more (pl. 41, 
fig. 11). On the dorsum of the head are several stiff, finely feathered 
sete. Mesonotal collar of dense sete. Maximum length, 4 mm. 

Variation.—The body-color is quite variable, as already noted. 
Frequently the anterior border of the mesonotum is pigmented, 
while the rest of the body is unicolorous; sometimes the meso- and 
metanotum and the bases of the legs are mottled with pigment; or 
the entire body may be mottled. Individuals of different sizes show 
marked structural differences. With age, the subsegments of the 
third antennal segment increase in number and become shorter, and 
this segment increases in relative length, as do also the third abdomi- 
nal segment and the dentes; furthermore, the teeth of ungues and 
mucrones and the spines of the dentes increase in number. Some 
of these changes in ratio and number are expressed in the following 
table, adapted from one by Schaffer (1900, p. 275). The measure- 


ments are from successively larger insects, beginning with very small 
specimens (No. 1): 
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As Schaffer remarks, the postembryonal changes are so great that 
one knowing only the smallest and the largest individuals might 
easily mistake them for two distinct species. 

In the largest specimens the unguis sometimes shows a trace of a 
seventh tooth at the distal end of the series. The tooth of the 
unguiculus may or may not be present, but usually occurs on large, 
well-preserved specimens. The total number of dental spines 
increases with age and varies slightly in individuals of the same size. 
Agren gives the formula for European specimens as 4-6, 1/3, 1, 2, 1. 
This would apply also to most American specimens, though a more 
representative formula is 4-6, 1/2-5, 1, 2,1. Rarely the formule 
7, 1/5, 1, 2, 1 and 4, 1/2, 1, 3, 1 oceur. 

Linnaniemi (’12, p. 179) gives as the extreme formula for the dental 
spines 5-7, 1/1-2, 3, 1-2, 1-2, 1. I have never seen, however, large 
spines at the base of the second series. Regarding the spines as 
forming two series, separated by the transverse suture, new spines 
appear at the base of each series, and these spines are small. In the 
number of spines the dentes of the two sides seldom differ by more 
than one. 

The number of intermediate teeth on each mucro is rarely eight 
to eleven. 

Reuter (’91, p. 228) gave the name of sibiricus to a variety of 
vulgaris, characterized by its yellow body color and twelve dental 
spines—five proximal and seven distal. Linnaniemi (07, ’09, ’12) 
regards sibiricus as a distinct species, and has described it fully 
(712, p. 180) as sibiricus (Reuter) Axelson. His material is certainly 
not vulgaris, since the dental spines have the formula 1-3, 2/3-5, 2-8, 
and their maximum number is only thirteen, even in specimens 
4 mm. in length. 

There is, however, a clear yellow variety of vulgaris, of which I 
have specimens from Germany (from Schiffer) and from Maine, Mas- 
sachusetts, and Colorado, along with gradations between the yellow 
variety and a heavily pigmented form. 

Synonymy.—T. vulgaris is a common species in Europe, where 
there has been no question as to the validity of the name vulgaris, 
Tullberg’s description and figures being sufficient to define the speeies. 

My American specimens agree with the European examples that I 
have received from Schaffer. 

Some of the specimens referred to 7. plumbeus Linneus by Packard 
(’73, p. 38) are T. vulgaris, as I found by an examination of his speci- 
mens in the Museum of Comparative Zodlogy at Cambridge. Thus 
one of the five specimens labeled “ Brunswick, Me., Sept. 10, A. S. P.” 
is vulgaris, and six of the twelve labeled “Salem, Mass., A, S, P.” 
are vulgaris. 


95278°—Proc.N.M.vol.46—13——30 





466 PROCEEDINGS OF THE NATIONAL MUSEUM. vou. 46. 





Guthrie (’03, p. 80) found vulgaris in Minnesota. His figures leave 
no doubt as to what species he had in hand, and his specimens, which 
I received for study, are vulgaris. Guthrie, however, put vulgaris as 
a synonym of niger Bourl. 

Distribution.—T. vulgaris is common under loose bark, under logs 
or boards on the ground, under stones or dead leaves, and among 
decaying fruits or vegetables; it occurs in greenhouses also. 

Maine.—Brunswick, September 10, A. S. Packard, jr. (M. C. Z.). 
Orono, April 22, October, F. L. Harvey. 

New Hampshire.—Franconia, Mrs. A. T. Slosson. 

Massachusetts.—Salem, A. S. Packard, jr. (M. C. Z.). Cambridge 
or Arlington, January 16, February 1, 25, 26, 28, March 1, 10, 11, 26, 
27, 28, April 8, 9, 11, 12, 13, 17, 22, 23, 30, May 7, 20, 23, June 1, 2, 
6, 8, 10, July 10, 12, 16, 22, 30, August 20, 23, September 11, 15, 17, 
21, 22, 25, October 2, 13, 19, 26, November 16, 27, December 3, 7, 10. 
Wellesley, March 11, A. P. Morse. 

New Y ork.—Ithaca, April 19, September 24, A D. MacGillivray. 

Pennsylvania.—Hazleton, May 29, June, W. G. Dietz. 

Illinois —Champaign, August 13. Urbana, March 27, April 7, 9, 
11, 21, October 21. 

Yolorado.—F ort Collins, February 5, C. F. Baker. 

Minnesota.—Minneapolis, January 2, May 19, J. E. Guthrie (Univ. 
Minn.). 

Washington.—L. Bremner. 

Canada.—Ontario Peninsula, September 25, October 25, G. S. 
Miller, jr. 

TOMOCERUS MINOR Lubbock. 
Plate 41, figs. 12-14. 


Macrotoma minor LusBock, 1862. 

Macrotoma tridentifera TULLBERG, 1872.—-UzEL, 1890.—ReEvuTER, 1890. 

Tomocerus plumbeus LusBock, 1873. 

Tomocerus tridentiferus Brook, 1883.—Scuérr, 1894.—Reurer, 1895.—CARPEN- 
TER, 1895; 1904; 1907.—ScHAFFER, 1896.—LiE-PETTERSEN, 1897; 1898.— 
Poppe and ScHiArrer, 1897.—-CarRL, 1899; 1901.—CARPENTER and Evans, 
1899.—Sxorikow, 1900.—Wi.tLEemM, 1900; 1902.—Anssoton, 1901.—Kravus- 
BAUER, 1901. 

Tomocerus norvegicus Liz-PETTERSEN, 1897. é 

Tomocerus minor ScHAFFER, 1900a.—B6érNER, 1901.—ScHérr, 1902.—AcrREn, 
1903.—(Axelson) LiINNANIEMI, 1906; 1907; 1911; 1912.—WanHLGREN, 1906. 


Description—The body, with scales, is lead colored, becoming 
purplish in large individuals. Denuded of scales, the body varies 
from yellow to blackish; commonly the yellow ground color is 
thickly powdered with blackish dorsally and laterally, and the sides 
of the thorax and of the first two abdominal segments have con- 
spicuous yellow oblique spots. Occasionally the body color is red- 
dish. Antenne shorter than the body; basal segment usually yel- 
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lowish; the other segments purplish. Unguis (pl. 41, fig. 12) long, 
slender, slightly curved, five to seven toothed; unguiculus uniden- 
tate. Dental spines (pl. 41, fig. 13) tridentate, commonly nine to 
fifteen in large specimens, rarely as many as twenty; formula usually 
4-6/2-5, 1, 1-2,1. Intermediate teeth of mucrones five to eight, 
as a rule, sometimes nine or ten. Length, 4 mm. 

Variation.—N orth American specimens agree with the six European 
examples that I received from Doctor Schiffer. The unguis is 
usually six-toothed, but may be five-toothed through the absence of 
the distal tooth; and some of the largest specimens may have seven 
teeth, owing to the addition of a small tooth at the distal end of the 
series. The number of dental spines in one large specimen that I 
have from the State of Washington is as many as twenty, with the 
formula 8/8, 1, 2,1 (pl. 41, fig. 14), and the spines fall into two longi- 
tudinal series—a variation mentioned by Linnaniemi (12). Rarely 
a spine bears a small fourth tooth. 

Distribution.— T. minor occurs in almost all parts of Europe. My 
North American specimens are from few but widely separated 
localities. 

Massachusetts.—Cambridge, January 26, February 2, 9, 18, 23, 25, 
March 1, 8. 

Washington.—L. Bremner. 

Canada.—Toronto, Ontario, June 26, R. J. Crew. 

All the Massachusetts specimens were collected by me in a green- 
house, and I was unable to find the species out of doors, even in the 
immediate vicinity of the greenhouse mentioned. In regard to the 
habitat of the specimens from the State of Washington and from 
Canada, I have no data. 


CAVERNICOLOUS SPECIES OF TOMOCERUS. 


Packard ('77, p. 159) described as follows a white variety of Tomo- 
cerus from a cave in Utah: 


Tomocerus plumbea (Linn.) var. alba.—Several specimens of a pale variety of this 
species of ‘‘spring-tail”’ occurred, some of which were pure white, thoroughly bleached 
out, while others were more or less dusky. Several of the larger specimens were pale, 
with traces of dark markings on the body; the antenna, legs, and “‘spring’”’ were 
white, much paler than the body. In such examples the antenne are whitish, with 
the two basal joints tinged with brown, the flagellum white, with a slight purplish 
tinge. Legs and spring almost pure white. Eyes black and well developed. Speci- 
mens one-half or two-thirds grown are pure white, except the small, black eyes, which 
are connected by a double black line; while other specimens, fully grown, are per- 
fectly white. 

Similar individuals occurred in the Carter Caves of eastern Kentucky, and still 
others occurred which were much darker than the Utah ones, forming a series con- 
necting the extreme white variety, alba, with the ordinary plumbeous form, which 
Jatter is found in the United States east of the Mississippi, Greenland, and Europe. 
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The occurrence of the white variety in a cave indicates that the ordinary form is 
probably to be met with west of the Rocky Mountain range. 

Had I not had a series from the Carter Caves connecting the white variety with the 
ordinary out-of-door plumbeous form, I might have been inclined to regard it as a new 
and undescribed species, although it represents no structural differences in the form 
or length of the appendages from the normal form. But the series affords a capital 
example of the successive steps in the formation of a new form, whether we call it a 
new variety or species, while the causes of the changes are sufficiently apparent. 
Examples such as these and others I have before me to be hereafter described amount 
almost to demonstrative evidence of the truth of the doctrine of the transformation of 
species. 

Some years later Packard (’88, p. 65) described from caves in Ken- 
tucky and Virginia a form that he took to be the same white variety, 
but for which he used, perhaps inadvertently, a second name— 
pallidus. His account follows: 


Tomocerus plumbeus Templeton, var. pallidus.—One specimen from Zwingle’s Cave 
was but slightly changed, being almost wholly plumbeous; it occurred one-quarter 
of a mile from daylight (Sanborn). 

In a number of other specimens from Zwingle’s Cave and others of the Carter Caves 
the body is white, as well as the spring and the legs, but the tarsi retain a slight plum- 
beous tinge. The antenne are partly pale, the two basal joints being bathed with 
leaden gray. Ten examples collected by us had distinct black eyes, but minute and 
angular in outline, having suffered a considerable reduction in size. Specimens col- 
lected by us from the ice-house cave were white, with dusky antenne and black eyes, 
and were like those just described. 

Specimens from X Cave were all bleached, like those from the other Carter Caves, 
but in some examples the eyes were connected by a narrow, black band. 

Specimens from Weyer’s Cave and the adjoining Cave of Fountains were just like 
those in the Carter Caves, being white, with small, black eyes and dull, purple leaden 
antenne and tarsi. Those in the New Market Cave were white, with black eyes and 
dark lead colored antenne. 

In One Hundred Dome Cave specimens said to have been collected one-quarter of a 
mile from the entrance were all dark, of the usual out-of door plumbeous color. 

Remarks.—It is evident that the var. pallidus has been produced by the influence 
of its cave life. Var. pallidus occurs in a cave near Salt Lake, Utah, and the specimens 
do not differ from the bleached ones in the Kentucky and Virginia caves. The trunk 
becomes bleached, while the extremities of the antenne and legs retain somewhat of 
the colors of the out-of-door form. None have been found without eyes. The shal- 
lowest caves, such as the ice-house cave, in Carter County, Kentucky, as well as the 
deeper ones, possess this variety. We also find the normal plumbeus in similar caves, 
though probably near daylight, but the inference that the pale bleached variety has 
been produced by want of light is a natural and the only possible one. It is proved 
by finding in Zwingle’s Cave a slightly changed plumbeus associated with numerous 
pallidus. 


Packard’s types of his cave Collembola seem to be lost. They were 
not in the Museum of Comparative Zoélogy, Cambridge, Massachu- 
setts, with the rest of his material when I searched for them about 
fifteen years ago, and Packard wrote to me that he did not know 
where they were. I have made efforts to obtain specimens of this 
form from collectors of cavernicolous species, but without success 
as yet. 
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Genus TRITOMURUS (Frauenfeld) Absolon. 


Tritomurus v. FRAVENFELD, 1854, p. 15. 
Tritomurus ABsOLON, 1903, p. 94. 
Hitherto only one species of Tritomurus has been known—T. 
scutellatus, a European cavernicolous species. I have, however, from 


California, several specimens that belong in the genus Tritomurus, as 
redescribed by Absolon. 


TRITOMURUS CALIFORNICUS, new species. 
Plate 41, figs. 15-17. 


Color when denuded of scales, yellow, minutely dotted with black. 
Ocular patches black, small, irregular in form; eyes absent. An- 
tenn shorter than the body; first two segments yellowish, purple 
basally; third and fourth segments ringed with purple. Unguis 
tridentate or bidentate, the teeth being on the basal half of the inner 
margin (pl. 41, fig. 15). Unguiculus without teeth. Fourth abdomi- 
nal segment slightly longer than the third. Dental spines sixteen to 
eighteen; proximal spines in two series (pl. 41, figs. 16, 17); formula 
7-9, 1/2-3, 1, 1-3, 1, 2, 1. Mucrones with four or five intermediate 
teeth. Length, 3 mm. 

Described from six cotypes; Santa Clara County, California, 
C. F. Baker. 

This form may easily be mistaken for a species of Tomocerus until 
close examination shows the absence of tenent hair, tibiotarsal suture, 
and eyes. In one small specimen a knobbed tenent hair was present 
on one of the legs, and its form was like that of Tomocerus. My 
formula for the dental spines doubtless does not express the entire 
range of variation, as it is based on an examination of only six 
specimens. 

The single European species of Tritomurus lives in caves. In regard 
to the habitat of this Californian species, however, 1 have no data 
as yet. 

Cotypes.—Cat. No. 16263, U.S.N.M. 
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EXPLANATION OF PLATES. 
Piate 40. 


. Tomocerus flavescens, var. separatus, claws, X 290. 
2. Tomocerus flavescens, var. separatus, spines of left dens, X 190. 
8. Tomocerus flavescens, var, americanus, claws, X 440. 
. Tomocerus flavescens, var, americanus, spines of right dens, x 214, 
. Tomocerus flavescens, var. arcticus, claws, X 440. 
. Tomocerus flavescens, var. arcticus, spines of left dens, < 223. 
. Tomocerus bidentatus, claws, < 514 
. Tomocerus bidentatus, spines of right dens, X 223. 








13. 
14. 
15. 
16. 
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Prats 41. 
Tomocerus vulgaris, claws, < 290. 


. Tomocerus vulgaris, spines of left dens, < 275. 
. Tomocerus vulgaris, right mucro, X 275. 
2. Tomocerus minor, claws, X 308. An accessory tooth is shown on the 


unguiculus. 
Tomocerus minor, spines of left dens, X 214. 
Tomocerus minor, spines of right dens, X 223. Accessory spines are shown. 
Tritomurus californicus, claws, X 398. 
Tritomurus californicus, spines of right dens, X 248. Three of the spines are 


wanting. 


. Tritomurus californicus, arrangement and relative sizes of dental spines as 


indicated by their sockets, X 248. 
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NOTES ON THE FOSSIL CRINOID GENUS HOMOCRINUS 
HALL. 


By Epwin Kirg, 
Of the United States Geological Survey. 


The genus Homocrinus was defined by Hall in the second volume 
of the Paleontology of New York. At that time the structure of the 
type-species, H. parvus, was incorrectly given and, furthermore, 
species representing two other genera were referred to Homocrinus. 
It would appear that the genus Homocrinus as there defined by Hall 
was intended as a sort of “catchall” for practically any Silurian or 
Ordovician Inadunate. The idea seems to have been to erect a genus 
comparable in spacious capacity to Poteriocrinus and Cyathocrinus 
as they were loosely used at that day. In the third volume of the 
Paleontology of New York, Hall referred still another species, scopa- 
rius, to the genus. This species is probably generically distinct from 
any hitherto called Homocrinus by Hall. Under such conditions it is 
no wonder that the greatest confusion has prevailed in regard to the 
exact status of the genus. The confusion has not been lessened by 
the work of subsequent authors, who instead of maintaining the first 
species described as the type have chosen genotypes from among the 
other species at one time or another referred to Homocrinus by Hall. 

As matters stand, we apparently have a choice between no less than 
three type species. There is the original genotype (first species) 
H. parvus; H. scoparius, which was chosen by Wachsmuth and 
Springer (1879, p. 77); and, finally, H. cylindricus, which was made 
the type species by Bather (1893, p. 101). It is possible, if not pro- 
bable, that these three species belong to as many genera. Under the 
circumstances our conception of the genus Homocrinus depends entirely 
upon the choice of the genotype. 

Wachsmuth and Springer in their “‘Revision,’”’ because of the sup- 
posed unsatisfactory nature of the two Niagaran species referred to 
the genus, refused to consider either as the type species, choosing 
scoparius which was described by Hall (1859, p. 102) instead. Bather 
(1893, p. 101) objects to the choice of scoparius as the type-species 
on the ground that the date of the genus under these circumstances 
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would have to be altered from 1852 to 1861,“ thus predating the name 
by Eichwald’s application of it to Hoplocrinus dipentas, a consequence 
that Wachsmuth and Springer seem to have overlooked.” It is to be 
noted that the other two species referred to Homocrinus by Hall 
in his original description of the genus are ignored by Wachsmuth and 
Springer when choosing their genotype. These two species are 
Poteriocrinus alternatus Hall and P. gracilis Hall, which were described 
in the first volume of the Paleontology of New York. They have 
since been referred to the genus Dendrocrinus by Wachsmuth and 
Springer. An examination of Hall’s diagnosis of Homocrinus makes 
it evident that the two species cited above were definitely provided 
for in the new genus. This is clearly shown in the description of the 
arms, which are stated to be ‘“‘simple or bifurcating,’”’ the arms of 
parvus being simple. If Homocrinus parvus and H. cylindricus were 
to be eliminated as unsatisfactory, the other species could not. This 
would make the genotype of Homocrinus an Ordovician Inadunate 
now referred to the genus Dendrocrinus. If the Ordovician species 
be congeneric with the typespecies of Dendrocrinus this genus must fall 
into synonymy with Homocrinus, as the description of the latter genus 
precedes the diagnosis of the former in the second volume of the 
Paleontology of New York. 

Bather in choosing cylindricus as the type species set aside parvus, 
the first species described by Hall under his new genus, as being based 
on unsatisfactory material and having been insufficiently described; 
cylindricus and scoparius he considerscongeneric. Asa matter of fact, 
the structure of parvus may be worked out in great detail. H. cylin- 
dricus, on the contrary, is represented by a not overly well preserved 
dorsalcup. This doesnot permit of exact determination, and although 
its genetic affinities are fairly clear, its use as a genotype is bound to 
result in uncertainty of generic definition. As regards the accuracy 
of the original descriptions of the two species there is little choice. 

Such a case brings home to us most forcibly the necessity of a 
definite ruling restricting the powers of subsequent writers in revising 
the original author’s conception of his genus. The question, after all, 
should be quite as much one of fairness to the original author as one 
of convenience to subsequent workers. In formulating such a rule it 
seems to me that paleontologists need not be governed by exactly the 
same regulations as other zoologists and botanists. In paleontology 
the type material under normal conditions is indestructible, and in 
the majority of cases has been preserved. So, too, as a rule, have the 
descriptions and figures been adequate, and the geological horizons 
and localities noted with a sufficient degree of accuracy. Generally 
the original material is to be had if one be willing to spend the time 
looking for it. If it be not accessible, authentic material is frequen‘ly 
at hand coming from the same locality and horizon. Such being 
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the case, paleontologists may well be bound by more exact and rigid 
rules than workers in recent forms. In paleontology no hardship 
would be wrought, I think, if the first species described were always 
to be held as the genotype. This ruling, of course,should be effective 
only in those cases where the original author’s choice of a genotype is 
not specified or indicated. In the very nature of things it is evident 
that an author, unless giving his species an arbitrary arrangement, 
tends to place his most characteristic species first. ‘The choice of the 
first species as genotype is the only wholly satisfactory method of 
procedure, and obviates much of the confusion that is almost sure to 
follow the application of any other method. A number of cases 
might be adduced where the choice of a second type-species by sub- 
sequent authors has resulted in an absolute misconception of the true 
character of a genus. 

It seems to me that in no case is the changing of the type-species 
from the one specified by the author of the genus, or if not definitely 
specified, the first species described, justified. In case such a species 
be unrecognizable, and the type material certainly destroyed, the 
genus should lapse, as in the case of a species under similar condi- 
tions. When, as frequently happened in former times, no species 
was chosen as the type of the genus, it might seem that one should 
seek the intent of the author, as expressed by his choice of species 
referred to the genus, and pick out a species other than the first 
described, for the reason perhaps that better material of that par- 
ticular form has since become available, or for some other reason. 
Such reasoning is inadmissible, however. In case a genus were de- 
scribed and the first species is represented by such poor material 
that its structure could not and can not accurately be determined, 
the chances are that the other species referred to the genus are not 
congeneric. 

In the present case Homocrinus parvus, as the first species defined 
under the genus, will be held as the type. No excuse is required for 
this action. This is peculiarly an instance that shows the impro- 
priety of allowing a subsequent writer a voice in the delimitation of a 
genus by permitting him the choice of the type-species. Homocrinus 
parvus may have been incorrectly defined—as were the types of most 
of the early genera. The figures and analysis of the cup as given 
by Hall (1847, pl. 41, figs. le-d) and partially reproduced in this 
paper, surely give a present-day worker an inkling as to the true 
structure of the animal, however. The figure here copied from Hall 
is fairly accurate. The analysis of the cup is inaccurate in that the 
brachials are indicated as arising between the radials. A compound 
radial is unmistakable in both instances, however. Moreover, the 
types of Homocrinus parvus have been at all times accessible in the 
American Museum of Natural History and a fair amount of authentic 
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material has always been available. Under such conditions the elim- 
ination of Homocrinus parvus as type of the genus seems unjustified. 

An examination of several specimens of H. parvus, including the 
types, convinced me that the species was a monocyclic Inadunate 
and bore not the slightest relationship to the forms commonly referred 
to the genus. In order completely to clear up the matter, it was 
necessary to have a specimen showing all the plates of the cup. A 
specimen was kindly placed at my disposal by Mr. Frank Springer, 
and by the use of specially ground needles and working under a Zeiss 
binocular the minute theca was finally freed from the matrix. When 
cleaned and examined in a cell of glycerin the specimen showed all 
the plates clearly. From this specimen figures 1-4, plate 42, and the 
analysis of the cup given as figure 8, were made. The outline figure 
of a crown and portion of column given as figure 5, plate 42, is approx- 
imately accurate—as nearly so, perhaps, as a pen-and-ink drawing 
of this magnification may well be. Exact proportions and details of 
structure are not to be expected, however. For such particulars and 
for exact measurements, reference should be made to the text. From 
these figures it will be seen that the crinoid is a monocyclic Inadunate 
of a rather unusual type. 

A description of the species Homocrinus parvus, the only known 
representative of the genus, may serve equally well as a description 
of the genus. 

The form is minute, the crown of an individual of average size' 
giving a iength over all of but 12 mm. In this specimen the height 
of the dorsal cup is 1.6mm. Despite their small size the maturity of 
these crinoids may not be questioned. The specimens show none of 
the signs of immaturity, either in structure or preservation. Further- 
more, the large number of Homocrinus parvus that have been found 
are of essentially the same size, which in itself is strong evidence in 
support of the assumption that we are dealing with adult forms. 
Not only must one admit that this material consists of adult speci- 
mens, but also that there is no chance of its representing dwarfed 
individuals. The stratum in which Homocrinus is found indicates 
normal conditions of deposition, while associated fossils show no dimi- 
nution in size. 

The cup is fusiform, slender, and so closely affixed to the tapering 
column that it is difficult on casual inspection to determine where 
the theca ends and the column begins. A difference in the clearness 
of the calcite indicates the line of demarcation with exactness, how- 
ever. The calcite of the basals is notably more translucent than that 
of the column. A dorsal cup 1.6 mm. in height has a breadth at the 
arm bases of 0.95 mm. and a breadth at the junction with the column 
of 0.65 mm. 





1 The measurements given here and elsewhere of various portions of the crinoid are all taken from one 
individual. 
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The basals are five in number, narrow, and unusually long. Their 
height is a little more than one-half that of the cup, measuring 0.9 mm. 
in @ specimen having a total height of but 1.6 mm. 

The radials consist of two simple and three ‘‘compound’’ plates. 
As usual in such forms, the simple radials are located in the anterior 
and left posterior rays. The various views of the theca, and the 
analysis of the cup given in plate 42, clearly show the shape, arrange- 
ment, and relative proportions of the plates. The r. post. Rs is 
hexagonal, resting below on the r. post. Ri and ther. ant. Ri, abutting 
laterally against |. post. R and r. post. Rs, and supporting on its left 
shoulder the anal x. r. post. Riis pentagonal, resting upon the basals, 
and between r. ant. Ri and |. post. R. It agrees in shape with the 
l. ant. Ri. r. ant. Rs is quadrangular as is also |. ant. Rs. r. ant. 
Ri differs from the other inferradials in that it is hexagonal instead 
of pentagonal, joining as it does with r. post. Rs. The two simple 
radials are of equal height with each pair of ‘‘compound’”’ radials, 
giving the cup a symmetrical outline. |. post. R supports on its 
right shoulder the anal x. 

Of the anal structures nothing is known other than plate x. This 
is a small pentagonal plate which rests below equally on the right pos- 
terior superradial and the left posterior radial. Laterally it abuts 
against and is of equal height with the adjacent first primibrachs. 
It seems probable that x supported a single series of tube plates after 
the manner of Ectenocrinus. 

The arms are long, slender, and nonbifurcating. One arm is borne 
by each ray. There is no evidence of pinnulation. The ventral fur- 
row, as is indicated by a portion of an arm a few millimeters in length, 
seems to be closed by a double series of alternating covering plates. 
The first primibrachs are very short and occupy practically the entire 
breadth of the radial. Measurements in different individuals give a 
height of 0.35 mm. for this ossicle. The next succeeding brachial and 
those following up to fully one-half the length of the arms have a 
practically constant length of 1 mm. In the distal portion of the 
arms ihe ossicles tend to shorten very slightly. An ossicle which 
probably next preceded the terminal has a length of 0.9 mm. The 
arms are comparatively tenuous, at about one-half the height of the 
arm the breadth of an articulation being but 0.25mm. Lach ossicle is 
widest at its extremities, narrowing slightly toward the middle. The 
shortness of the first primibrachs in cases where the arms are propor- 
tionally long or heavy or composed of unusually long ossicles is a 
feature to be noted in other genera. The first primibrachs of ad- 
joining rays of Homocrinus are but slightly separated, and probably 
when bent inward were in contact laterally. 

The column is round. In its proximal portion and for a distance 
of about 0.6 mm. it tapers rapidly, maintaining the angle of the lower 
portion of the dorsal cup. Distad from this point the column main- 
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tains a fairly uniform diameter. At about 5 mm. from the theca the 
column has a diameter of 0.3 mm. In the sharply narrowing por- 
tion of the stem the ossicles are comparatively low and apparently 
not differentiated into nodals and internodals. In the next milli- 
meter there are alternating wide and narrow ossicles of about the 
length of those noted above. Distad from this area the columnals 
are considerably longer and of approximately equal size. From these 
facts it may be inferred that in adult specimens at any rate increase 
in the length of the stem by the intercalation of new columnals took 
place chiefly in that portion of the column lying immediately distad 
to the proximal group of tapering ossicles. The column attained a 
length of perhaps five or six times that of the crown. The extreme 
distal portion of the stem has not been observed. 

The geological horizon of Homocrinus parvus is at the top of the 
lower third (lower 17 feet) of the Rochester shale (Niagaran), accord- 
ing to Ringueberg (1888, p. 269). It has only been recorded from 
Lockport, New York, where it is found associated with characteristic 
Niagaran fossils. 

It is difficult exactly to establish the relationships of Homocrinus. 
On the whole, the affinities of the genus seem to be closest to the 
Heterocrinide, and the genus might well be placed here were it not 
for its simple, nonbifurcating arms. The simplest type of arm among 
the Heterocrinide is isotomous. It is obviously impossible to derive 
Homocrinus from any known form referred to the family on this 
account. Ectenocrinus, which precedes Homocrinus by a considera- 
ble period of time, is the form to which Homocrinus is most closely 
comparable structurally. Indeed the arrangement of cup plates in 
the two genera is essentially identical. The later form, however, has 
the more simple arms. We may postulate a common ancestor for 
Ectenocrinus and Homocrinus. Such a form would probably partake 
more nearly of the nature of Homocrinus than any other known genus. 
Were the geological positions of the two genera reversed one might 
well consider Homocrinus not far out of the ancestral line which 
evolved Ectenocrinus. We have illustrated here a case of the primitive 
ancestral type surviving with perhaps few marked modifications long 
after the extinction of more complex derivatives of the parent stock. 

Among the genera of contemporaneous and subsequent geological 
occurrence Homocrinus occupies & somewhat anomalous position. 
The genus has a similar arm structure to that of the Pisocrinide and 
Haplocrinide. The cup has the essential arrangement of plates of 
Haplocrinus as well, with the exception of x reaching down into the 
cup, as in the Heterocrinide. This indicates the presence of an anal 
tube and a type of tegmen quite at variance with that of Haplocrinus. 
Under the circumstances it has seemed best to establish a new family 
Homocrinide for the reception of the genus. This family may be 
defined as follows: 





FOSSIL CRINOID GENUS HOMOCRINUS—KIRE. 


HOMOCRINIDE, new family. 


Monocyclic Inadunata, with 5 B B, 5 R R (3 compound) and an 
analxinthecup. The]. post. R and ant. R are large and undivided. 
In the other three rays the radials are compound. x enters into the 
composition of the cup, resting equally on the right shoulder of 1. 
post. R and the left shoulder of r. post. R. The presence of an anal 
tube is predicated. The arms are nonpinnulate and do not bifurcate. 

The family as here defined includes but the one genus Homocrinus. 

Whether Homocrinus itself ever gave rise to a line of descendants 
is a question at present impossible of solution. The Homocrinide 
or forms of very similar structural character might perhaps serve as 
the ancestral stock for the Pisocrinidw, Haplocrinide, and similar 
types. A crinoid not widely divergent from Homocrinus might, on 
the other hand, have formed the radicle from which sprung the Heter- 
ocrinidw. Such modifications as are to be observed in these genera 
are no greater than one might reasonably expect, and indeed the only 
types from which the Pisocrinide and Haplocrinide could be derived 
would partake very largely of the nature of Homocrinus. One can 
but hope that future collections will make it possible to work out in 
some detail the evolution of this or similar minute forms. With this 
data in hand the bearing such types have on the evolution of the 
Crinoidea in general will become more obvious. Until such time our 
conclusions though apparently logically sound can be but specula- 
tive at best. 

The existence of such a form as Homocrinus parvus causes one to 
wonder if during Paleozoic time, and perhaps later, there did not 
live many equally minute crinoids. We know in the Mississippian 
for example, that there was a species of Allagecrinus quite as small 
as Homocrinus parvus. Such types were not derived from crinoids 
larger than themselves. In the development of any group of inverte- 
brates the trend of evolution is from the small to the large, and never 
the reverse exceptin special cases of degeneracy or dwarfing. Homocri- 
nus though showing no positive tendencies in any direction, owing to 
our lack of knowledge relative to its ancestors or descendants, cer- 
tainly shows no signs of degeneracy. The improbability of its having 
been dwarfed has been noted elsewhere. Such being the case we may 
postulate for Homocrinus ancestors of similar size or even smaller. 

If we assume the existence of such a practically-unknown congeries 
of microscopic crinoids, as we well may be justified in doing, it seems 
possible that these small types at various times may have furnished 
points of inception for evolutionary lines among the Crinoidea. 
Certain it is that the maintenance of such a basic stock would serve 
to explain the presence of many otherwise anomalous forms in our 
Paleozoic rocks. Many of our Inadunata might be cited as examples. 
Some of these types appear quite suddenly, and though frequently 
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of wide geographic range and of notable strength numerically, are 
without known antecedents. As an instance of this sort, we have 
Haplocrinus, a form curiously primitive in many respects despite its 
Middle Devonian occurrence. This genus has a known range from 
Germany to New York State. As elsewhere suggested, this genus 
may well have been derived from a form not greatly dissimilar to 
Homocrinus. One or two such cases of apparently isolated types 
might be explained on the assumption of sudden introduction into a 
given area of hitherto excluded faunas. To attempt to explain all 
such cases and the related phenomena on such a basis would involve 
aN unnecessary assumption of unstable seas and barriers. 

The importance of such a simple group in determining or influenc- 
ing the evolution of the Crinoidea is largely dependent upon the 
ability of its constituent members under the impetus of changed con- 
ditions or for other cause, to vary and give rise to sturdy lines in 
which the tendency toward mutation is perpetuated. One must 
predicate such power as latent in these minute forms, else their inter- 
est and importance lies solely in their existence. As is well known, a 
type that persists for a long time apparently loses its power to vary, 
at least fundamentally. So it is in the case of many long-lived 
brachiopods. Such instances are those preeminently of genera and 
species. It probably is true that in larger groups much the same con- 
dition of affairs obtains, though in a less marked degree. With them 
the tendency toward variation is arrested rather than destroyed, 
however, and though somewhat impaired in vigor may be revived by 
the application of competent stimuli. Subsequent to such stimula- 
tion it may well be that the resultant lines do not have the inherent 
strength of those evolved earlier in the history of the stock, but such 
differences tend to be quantitative rather than qualitative. Such 
limitations necessarily apply only to the minute primitive forms of 
the later Paleozoic. The status of such forms in the early history of 
the Pelmatozoa is probably quite different. Here there existed any- 
thing but a condition of stagnation. In their small way mutations 
doubtless were of frequent occurrence and of appreciable weight. 

How very acceptable such an hypothesis will prove may readily be 
seen. Given a persistent stock of primitive character and one may 
predicate offshoots in the evolution of which convergence and paral- 
lelism will generate types strikingly similar in many respects and yet 
incapable of derivation one from the other. That conditions exist 
among the Crinoidea explicable only on the assumption of the exis- 
tence of numerous polyphyletic strains seem capable of demon- 
stration. Indeed it is probable that few of the groups into which 
the Crinoidea have been subdivided are monophyletic—unless such 
groups be comparatively small and closely circumscribed. 
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The existence of a potent primitive stock among the Crinoidea is 
of large importance as determining evolution within that group. [If 
we extend our horizon the bearing of such a stock on the Pelmatozoa 
as a whole presents features of even greater consequence. The inter- 
relationships of the classes of the Pelmatozoa have always been a 
matter of no little uncertainty—even to the extent of establishing 
plausible connections between the classes. The solution of the 
matter lies, I think, in the acceptance of a minute stock in which 
fundamental modifications may well have taken place and from 
which the various classes diverged more or less independently. 
There is no reasonable objection to such an hypothesis and it has 
much of the available evidence in its favor. 

It has generally been conceded that the Crinoidea have been 
derived from the Cystidea, perhaps through the mediation of the 
Blastoidea. Such may be the case—but not from the Cystidea or 
Blastoidea as we know them. As we trace back any given crinoid 
line, at least in that portion of the line antecedent to the acme of 
the group, we find a uniform decrease in the size of the organisms. 
Eventually we come to the small simple Inadunata. To evolve 
these simple forms from the Cystidea as we know them is a contra- 
vention of the fundamental laws of evolution. If we admit these 
facts we must look elsewhere than among the known Cystidea for 
the ancestors of the Crinoidea. The ancestors no doubt may have 
had much the same structure as the Cystidea and evolved their 
comparatively simple arrangement of plates by much the same 
process that we may more or less readily trace in the elimination of 
plates among the Cystidea. The whole evolution, however, was on 
an infinitesimal scale. Did such types exist, as seems to be the 
logical conclusion, one could style them perhaps ‘‘ Cystidea’’, as that 
term might broadly be defined. That there should be minute Cys- 
tidea is no more improbable than that there should be minute Cri- 
noidea—-which we know exist. Such minute “Cystidea’’ might 
well precede and give rise to the known Cystidea, as well as to the 
other classes of the Pelmatozoa. 

Having shown Homocrinus to be a monocyclic Inadunate of quite 
different affinities than has hitherto been supposed, it becomes neces- 
sary to define a new genus for the reception of such forms as “‘H.”’ 
scoparius. For this genus [ here propose the name Laswcrinuas, 
taking scoparius as the type of the genus. For the time being but 
two species will be referred to the genus, scoparius and tenuis. The 
systematic position of the other species called Homocrinus by Bather 
(1893, p. 101) is doubtful. I have examined the types of ancilla 
and cylindrica and at present feel disinclined to include them in the 
same genus with scoparius. In a future more extended discussion 
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of Lasiocrinus the possible affinities of the forms hitherto called 
Homocrinus will be treated at length. Inasmuch as this genus is 
composed of forms that are so well known, and the characters upon 
which it is founded are those upon which the genus “‘ Homocrinus” 
has hitherto been maintained, it is scarcely necessary to describe the 
genus in any considerable detail. 


LASIOCRIN US, new genus. 


1852. ? Homocrinus Haut part, Paleontology of New York, vol. 2, p. 185. 

1859. Homocrinus Hau1, Paleontology of New York, vol. 3, p. 102. 

1879 and 1886. Homocrinus Hau part, Wachsmuth and Springer, Revision of 
the Paleocrinoidea (Author’s Edition), pt. 1, p. 77; pt. 3, p. 220. 

1893. Homocrinus Hau part, Bather, Crinoidea of Gotland, p. 101. 


I BB 5, pentagonal, equal. B B 5, hexagonal, with the excep- 
tion of post. B and r. post. B which are heptagonal. R R relatively 
small with the arm facets occupying practically the entire width of 
the upper faces of the plates. R A rhomboidal, small, resting below 
on the left shoulder of r. post. B and the right shoulder of post. B. 
Above it supports x and r. post. R. Anal x rests below on post. 
Band RA. Laterally it meets 1. and r. post. R R, and above it sup- 
ports two plates of the anal tube. The anal tube is long and after a 
point a short distance above its base is composed of a somewhat 
variable number of parallel rows of small hexagonal plates. The 
arms are long and in the type species divide by bilateral heterotomy 
at regular intervals. The arms of earlier species are apparently 
dichotomous, as might be expected. The column is round. In 
plate 42, figures 10-12 are given to show the essential features of 
the type species Lasiocrinus scoparius. Figure 10 gives an excel- 
lent idea of the structure of the ventral sac, and figure 11 shows the 
method of division of the arms and general proportions of the crown. 
Figure 12 is an analysis of the dorsal cup. The figure of Lasiocrinus 
tenuis (fig. 9) is given to show the structure of the earlier, Silurian 
member of the genus. 

LTasiocrinus has a vertical range from the Silurian of Gotland 
apparently to the Onondaga of New York. Besides the species 
already noted there are new species probably referable to this genus 
in the Manlius, New Scotland, Oriskany, Schoharie, and Onondaga 
formations. The genus is characteristically a Devonian one, with 
the exception of the Manlius and the Gotland Silurian forms. 
Type of the genus.—Homocrinus scoparius Hall. 








ig. 10. Posterior interradius of one of the type specimens. 2 
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EXPLANATION OF PLATE 42. 
Homocrinus parvus Hall 


. View of left anterior radius of dorsal cup, and first primibrachs 
2. View of posterior interradius. X 8. 
3. View of right posterior interradius. 
. View of anterior radius. X 8. 
5. View of another specimen showing crown and portion of column. 5 
3. View apparently of left anterior radius X 3? after Hall, Pal. New York, vol. 
2, pl. 41, fig. le. 
. Analysis of dorsal cup, copied from Hall, Pal. New York, vol. 2, pl. 41, fig. 1d. 
8. Analysis of the dorsal cup.  X 8. 


Lasiocrinus tenuis (Bather) new combination. 
. Posterior interradius X 3, after Bather, Crinoidea of Gotland, pl. 4, fig. 144. 
Lasiocrinus scoparius (Hall) new combination. 


11. View of crown X 2, probably of anterior radius. 
12. Analysis of dorsal cup. X 4. 
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NEW SPECIES OF NOCTUID MOTHS FROM TROPICAL 
AMERICA. 


By Wiiiiam Scuavs. 


The descriptions of the following 136 species of Noctuid# are from 
specimens in my collection, now deposited in the United States 
National Museum. With the exception of three species, they were 
all taken by myself and Mr. J. Barnes in British, Dutch, and French 
Guiana. They have been carefully compared with the described 
species in the great European collections and are undoubtedly new. 


ERIOPYGA DROMAS, new species. 


Female.—Body and fore wings lilacine ochreous; abdomen with 
grayish brown irrorations. Fore wings: Some scattered fuscous 
scales; lines faint; a subbasal line; antemedial geminate, inbent in 
cell; orbicular and reniform faintly darker, outlined in a slightly 


paler shade than ground color; an outcurved medial shade, inter- 
rupted by reniform; postmedial outcurved, punctiform, black; sub- 
terminal line pale, straight; terminal dark spots on interspaces. 
Hind wings grayish white, shaded with fuscous gray on termen. 
Wings below paler; a dark postmedial line, and interrupted terminal 
line; hind wings with fuscous gray shadings on either side of disco- 
cellular. 

Expanse.—30 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16525, U.S.N.M. 


ARGYROSTROTIS EURYSACES, new species. 


Male.—Palpi fuscous brown, the third joint whitish gray. Head 
white mottled with brown. Collar and thorax very dark brown. 
Abdomen above deep yellow; a medial transverse fuscous brown 
shade; the two terminal segments similar; anal hairs yellow. Fore 
wings: Basal half dark steel color, shaded with dark brown on inner 
margin and crossed by a similar outbent antemedial line; postmedial 
space rich dark brown, edged by fine darker lines; a triangular space on 
costa indicated by fine white lines, the apex entering reniform, which 
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is whitish and upbent on outer side of triangle; the outer line edges 
the postmedial space, and is followed by a steel gray shade; sub- 
terminal line dark brown, partly edged with white; outer margin 
pale brown; a dark terminal line. Hind wings deep yellow to beyond 
middle; the outer margin broadly purple brown. Fore wings below 
purple brown; a yellowish shade at end of cell; a darker straight 
postmedial line. Hind wings below yellow, the costal and outer 
margins broadly purplish; a dark spot on discocellular; a wavy post- 
medial line. 

Expanse.—16 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16526, U.S.N.M. 


ERIOPUS ORSES, new species. 


Female.—Palpi, head, collar, and thorax brown, mottled with lila- 
cine white. Abdomen gray brown; whitish segmental lines; dorsal 
tufts bright brown. Fore wings brown; base darker shaded limited 
by a fine white subbasal line; antemedial and postmedial lines fine, 
fuscous brown, dividing rather broad pinkish lilacine shades; the 
postmedial lilacine shade inwardly darker edged; an inbent dark 
brown line on discocellular preceded by a white line, followed by a 
lilacine shade, also crossed by a fine brown line; subterminal fine, 
whitish near costa, dentate, preceded by triangular darker brown 
shades; a white oblique shade from vein 5 to termen at vein 4; ter- 
minal line, fine, white, interrupted from vein 4 to tornus. Hind 
wings grayish brown, below whitish, irrorated with brown on costa 
and subterminally; a small spot on discocellular; a lunular postme- 
dial line. 

Expanse.—25 mm. 

Habitat.—Rockstone, Essequebo River. 

Type.—Cat. No. 16527, U.S.N.M. 


PHUPHENA SUBVENATA, new species. 


Male.—Head, collar, thorax and fore wings bright brown; some 
white on frons, vertex, and thorax. Abdomen lilacine brown; dorsal 
and lateral darker lines; vertical white segmental lines. Fore wings: 
Extreme costa, subcostal, median and submedian veins white; an 
antemedial white line inbent from subcostal to submedian at base; a 
broad inbent white line from vein 2 at cell to near base of inner mar- 
gin; a horizontal white streak at end of cell; a white shade from vein 
8, inbent to lower angle of cell, crossed by some brown scaling on dis- 
cocellular; two postmedial white lines, chiefly noticeable from below 
vein 4, the inner line slightly incurved; a subterminal white line from 
costa to vein 5, then sharply outbent to termen, close to vein 4, join- 
ing & tertainal white line from apex; below vein 4 a terminal white 
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line, and another from termen slightly incurved. Hind wings 
bright brown shading to white at base. Fore wings below duller 
brown; a white subterminal line from costa to vein 5, then outbent. 
Hind wings below brown, shading to white on inner margin; a white 
streak from base, through cell and between veins 4 and 6 to termen; a 
white line below vein 8; a dark point on discocellular; a faint post- 
medial and subterminal line. 

Expanse.—21 mm. 

Habitat.—Rockstone, Essequebo River, British Guiana. 

Type.—Cat. No. 16528, U.S.N.M. 


PHUPHENA COSTATA, new species. 


Female.—Palpi brown. Head buff brown. Collar buff shaded with 
brown, tipped behind with white. Thorax dark brown. Abdomen 
grayish brown. Fore wings brown, and purplish brown; costal margin 
broadly buff in front, whitish behind; some fuscous scaling on brown 
space, forming indistinct fine lines; orbicular large outbent, outlined 
in roseate white, the inner edging continued below cell to fold; reni- 
form broad, similarly outlined and containing a white spot behind; 
a minutely lunular fuscous brown outer line; some darker subterminal 
shading outwardly followed by lilacine brown. Hind wings dark 
grayish brown; a fuscous spot on discocellular. Hind wings below 
whitish irrorated with brown; a fuscous discal spot; a post medial 
line, and terminal shading. 

Ezpanse.—21 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16529, U.S.N.M. 


CHYTONIX COMMIXTA, new species. 


Male.—Palpi and head mottled brown and white, the joints of 
palpi tipped with white. Collar and thorax similar, but also mottled 
with dull green. Abdomen above lilacine brown. Fore wings 
lilacine gray; a green shade at base of cell, along submedian, between 
veins 3 and 4 close to cell, and terminally, also a green stroak beyond 
cell; a subbasal black line across costa, and a short streak on median; 
the green shade in cell limited by a creamy buff lunule; antemedial 
line indicated by some black scaling and a whitish shade from median 
to inner margin; orbicular oblique across cell, touching a round spot 
at vein 3, both creamy buff and containing some dark green scaling; 
reniform white, linear at middle, containing dark green lines in ends, 
suffusing with a white line on costa; a fuscous shade from costa 
medially, outbent across orbicular, outcurved between veins 5 and 3, 
then wavily inbent; postmedial line black, deeply lunular dentate, 
shaded with white outwardly, especially from below vein 3; the sub- 
terminal lilacine gray shade partly interrupted by the terminal green 
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shading, which is irrorated with white; black streaks on veins termi- 
nally, except vein 2 and submedian; a terminal black line interrupted 
by white points. Hind wings purplish, the inner margin paler shaded. 
Fore wings below purplish; costa and termen green irrorated with 
white; inner margin white. Hind wings below white; the costal 
margin thickly irrorated with purple and brown, the outer margin less 
so; traces of an interrupted outer dentate line; a dark line on dis- 
cocellular. 

Ezxpanse.—27 mm. 

Habitat.—St. Laurent, Maroni River. 
Type.—Cat. No. 16530, U.S.N.M. 


CHYTONIX CHLOE, new species. 


Female.—Head, collar, and thorax mottled light and purplish 
brown with some fuscous irrorations; front of collar green. Abdomen 
grayish brown. Fore wings brown tinged in places with lilacine; 
a basal curved black line, on costal margin outwardly edged with 
white, and a similar inbent line below cell, separated bya green shade 
on subcostal; antemedial line fine, black, inwardly edged with white 
on costa, deeply incurved in cell, outcurved below cell; a small black 
orbicular spot, followed by an oblique green spot; inner margin 
medially green mottled with white; a medial fuscous shade, out- 
curved, touching reniform; reniform long and narrow, dark green 
edged with whitish green; postmedial from costa before reniform, 
fine, black, deeply outcurved, somewhat lunular, outwardly edged 
with white on margins; veins beyond shaded with fuscous and with 
some white points; a large white apical spot partly irrorated with 
green; termen greenish, the dark shades on veins expanding into 
spots; a terminal velvety black line, interrupted by white points on 
veins; cilia crossed by fuscous mottling. Hind wings fuscous brown 
tinged with purple; cilia roseate brown tipped with white. Fore 
wings below mostly fuscous gray, the costal margin purple brown 
irrorated with white; a white apical shade. Hind wings below white, 
the costa, and apical half of outer margin heavily irrorated with 
roseate brown and fuscous; a dark spot on discocellular; a postmedial 
lunular-dentate black line. 
Expanse.—27 mm. 
Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16531, U.S.N.M. 


CHYTONIX PYRRHA, new species. 


Male.—Palpi brown, the tips of joints white. Head whitish green; 
collar and thorax similar with some brown mottling. Abdomen 
brown; dorsal tufts white tipped with dark brown. Fore wings pale 
green, the markings fuscous brown; a large spot on costa near base; 
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base below cell to inner margin brighter brown; a small black spot 
below cell followed by a white line and a large spot suffusing with 
brown shade on inner margin; a small antemedial spot on costa, and 
an outcurved series of black points on interspaces, followed in cell by 
a small orbicular spot; a medial spot on costa with a line to reniform; 
& spot on costa above reniform which is finely edged with white; 
small postmedial spots on interspaces, the one below vein 2 much 
larger followed by a white shade; small subterminal spots followed by 
a dark brown shade to termen, narrow at apex; terminal spots on 
interspaces. Hind wings dark brown. Wings below brown; a post- 
medial white spot on costa of fore wings; hind wings more whitish at 
base; a fuscous discal spot, postmedial line, and fainter subterminal 
line. 

Expanse.—24 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16532, U.S.N.M. 


CHYTONIDIA, new genus. 


Proboscis fully developed; palpi upturned, the second joint reach- 
ing vertex, moderately scaled; the third short, smooth ; frons smooth; 
eyes large; antenne of female smooth; thorax chiefly clothed with 
spatulate scales; metathorax with long tuft; a small dorsal crest at 
base of abdomen; tibize roughly scaled, spurs moderate. Fore wing: 
Outer margin rounded, slightly crenulate; veins 3 to 5 from lower 
angle equally apart; 6 from below upper angle; 7 from upper angle; 
8, 9, 10 stalked from cell; 11 free. Hind wing: Veins 3 and 4 from 
angle of cell; 5 obsolescent from middle of discocellular; 6 and 7 
from upper angle; 8 anastomosing with cell near base. 

Type of genus.—Chytonidia chloristis Schaus. 

Near Chytoniz Grote. 


CHYTONIDIA CHLORISTIS, new species. 


Female.—Head, collar, thorax, and fore wings brown tinged with 
lilacine, some green mottling on collar; abdomen brown above, lat- 
erally shaded with white. Fore wings: Subbasal line inangled at cell, 
fine, black, outwardly shaded with pale green; subcostal streaked 
with green to antemedial, which is fine, black, deeply inangled in cell, 
outcurved below cell, preceded on submedian by a white point and 
angled black line; orbicular small, round, partly outlined in black, 
followed by an outbent green shade across cell, suffusing with the 
reniform which is also green, long, narrow, vertical, finely edged with 
white and suffusing with a white line on costa; postmedial fine, black, 
outcurved and dentate, followed by a series of black and white points 
on veins; veins terminally irrorated with black and gray; a faint 
subterminal wavy green line; an apical white and green shade; a 
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terminal wavy black line; inner margin from before antemedial to 
postmedial mottled white and green; cilia dull green mottled with 
fuscous. Hind wings fuscous brown; cilia roseate brown tipped with 
white. Fore wings below fuscous brown; inner margin whitish; 
costal margin roseate brown, irrorated with white and black; outer 
margin shaded with roseate brown; apical spot green irrorated with 
white. Hind wings below white; the costal margin and apex more 
broadly irrorated with roseate brown and black; a black medial line 
on costa to irrorations on discocellular; a deeply dentate postmedial 
line. 

Expanse.—24 mm. 

Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16533, U.S.N.M. 


SPODOPTERA EVANIDA, new species. 


Male.—Head ochreous brown. Collar and thorax dull grayish 
brown. Abdomen whitish ochreous; a small brown dorsal tuftat base. 
Fore wings dull grayish brown, darker shaded at base and post- 
medially; antemedial line limiting basal space, fine, fuscous, irregu- 
larly outcurved; on paler medial space, the orbicular is faintly indi- 
cated by fine brown edging, and is slightly yellowish; a fine and faint 
fuscous line edges a paler brown shade on discocellular; postmedial 
similar, outbent along costa; subterminal fine, pale, inwardly darker 
shaded; traces of a fine pale marginal line; base of cilia pale. Hind 
wings white. Wings below white, the costal margins tinged with 
yellow and irrorated with brown. 

Expanse.—30 mm. 

Habitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16534, U.S.N.M. 


GONODES ECHION, new species. 


Male.—Palpi: Second joint dark brown; third joint mottled 
whitish and brown. Head whitish. Collar, thorax, and fore wings 
brownish ochreous; abdomen brownish gray; dorsal tuft near base 
fuscous. Fore wings: A fine antemedial dark line, outset below cell; 
a triangular brownish gray shade on costa about middle, edged with 
fuscous brown and then finely with white, its apex within end of 
cell; a fine dark gray line on discocellular; a fine fuscous brown 
streak along vein 5 to outer line, then upbent to termen at vein 6; 
traces of a fine postmedial shade; outer line very fine; deeply out- 
curved and lunular opposite cell; a subterminal! fuscous spot between 
veins 4 and 5, black and white points at vein 2 and submedian; a fine 
lunular dark terminal line. Hind wings brownish gray; a dark spot 
on discocellular. Fore wings below brownish gray; costal margin 
whitish ochreous; a black postmedial line on costa. Hind wings 
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below whitish with dark irrorations; a black discal spot; a fine post- 
medial line and some subterminal snadings. 

Expanse.—23 mm. 

Habitat.—Rockstone, Essequebo River. 

Type.—Cat. No. 16535, U.S.N.M. 

MONODES IXION, new species. 

Female.—Palpi dark brown, third joint grayish. Head, collar, and 
thorax white shaded with brown. Abdomen whitish irrorated with 
brown. Fore wings white to near middle, also beyond on costa to 
postmedial line, suffusing with the oblique white reniform; some 
brown spots on costal margin; pale brown shadings at base and a fine 
inbent antemedial line; space beyond dark brown, inwardly edged 
from subcostal to submedian fold by a black line, and a similar line 
along reniform; postmedial gray white finely edged with brown, fol- 
lowed by a fuscous brown streak between veins 5 and 6, and a dark 
brown shade above it to costa; outer space gray-brown; the subter- 
minal white line minutely lunular dentate; an interrupted fuscous 
brown terminal line, inwardly finely edged with white. Hind wings 
dark gray brown. Hind wings below white, shaded with brown ter- 
minally; some brown irrorations on costa; a dark discal point and 
fine postmedial line. 

Expanse.—17 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16536, U.S.N.M. 


MONODES PHLEGYAS, uew species. 


Male.—Palpi dull brown, fringed below with brownish white. 
Head brownish white, the frons darker shaded. Collar and thorax 
dark brown. Abdomen purplish brown. Fore wings whitish brown 
with pale brown shadings on costa; some dark brown at base of inner 
margin; an antemedial outbent dark brown line below cell, followed 
on fold by a dark brown spot, outwardly edged with white; orbicular 
large, white; reniform space pale brown edged on either side with 
white lines; space in cell between spots dark brown, and a similar 
shade beyond reniform; postmedial line fine, dark brown, edged with 
whitish, outangled below vein 6, joined at angle by a white streak 
from costa near apex; space beyond postmedial dark brown, becoming 
paler on termen; indistinct subterminal fuscous brown spots; an 
interrupted terminal fuscous brown line, inwardly edged with white. 
Hind wings dark brown; a fuscous shade on discocellular. Fore wings 
below brown, the costa paler; inner margin white. Hind wings below 
whitish irrorated with brown; a fuscous brown shade on discocellular; 
a fine brown postmedial line, and narrow subterminal shade. 

Expanse.—18 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16537, U.S.N.M. 
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MONODES ISSE, new species. 





Male.—Palpi dull brown, the third joint mottled with white. Head 
and abdomen whitish brown. Collar and thorax dark brown, the lat- 
ter with a whitish transverse shade. Fore wings: Base mottled 
brown and white; a broad antemedial white shade crossed by a fine 
brown line and preceded below cell by an irregular black spot; medial 
space dark brown crossed by a black line outbent to reniform, then 
vertical; reniform oblique, white, mottled with pale brown, edged 
behind with fuscous brown; postmedial line white, outbent on costa, 
finely edged with brown, the inner edging alone separating it from 
reniform, the outer edging beyond cell fuscous with a short streak 
extending from it above vein 5; outer space whitish shaded with 
brown, from vein 6 to costa dark brown; the subterminal white line 
indicated by narrow brown shading preceding it and silvery gray 
shading following it; a terminal interrupted dark line; all the whitish 
portions somewhat silvery; cilia long, crossed by two dark lines and 
suffused with fuscous gray between veins 3 and 5. Hind wings whit- 
ish at base, shading to fuscous gray terminally. Hind wings below 
white irrorated with brown; a dark discal point, lunular postmedial 
line, and interrupted terminal line. 

Expanse.—17 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16538, U.S.N.M. 

























PERIGEA DRUSILLA, new species. 





Female.—Head, collar, and thorax brown, mottled with ochreous. 
Abdomen dark gray with pale segmental lines; the dorsal tufts brown. 
Fore wings whitish ochreous, shaded with pale reddish brown; lines 
on costa dark brown, geminate; a fuscous streak from antemedial at 
median to base of inner margin; antemedial barely traceable, out- 
curved to orbicular, marked by white points on veins; orbicular small, 
outlined in dark gray brown; reniform indicated by darker edging and 
crossed by a broken dark line; postmedial outcurved, pale, inwardly 
edged with brown, outwardly with black and white points; space be- 
yond to termen shaded with dark purplish brown to near costa, partly 
mottled with some pale subterminal shadings. Hind wings brownish 
gray. Fore wings below dark gray; hind wings whitish, the costal 
and outer margin shaded with reddish brown. 

Expanse.—29 mm. 

Habitat—Maroni River, 60 miles inland. 

Type.—Cat. No. 16539, U.S.N.M. 
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COLODES, new genus. 


Palpi upturned, second joint reaching vertex, moderately scaled; 
third joint short. Antenne minutely pubescent. Thorax clothed 
with scales, the tufts of metathorax and base of abdomen consisting 
of spatulate scales. Legs smooth; the medial spurs on hind tibie 
long. Fore wings: Outer margin faintly crenulate; vein 2 from well 
beyond middle of cell; 3 close to lower angle; 4 and 5 from lower 
angle; 6 from upper angle; 7 and 8 stalked; 9 absent; 10 and 11 
from cell. Hind wings: Veins 3 and 4 from lower angle; 5 obsoles- 
cent from middle of discocellular; 6 and 7 from upper angle. 

Type of genus.—Colodes selecta Schaus. 

Near Neomonodes Hampson. 


COLODES SELECTA, new species. 


Male._-Head mottled grayish green and brown. Collar and thorax 
mottled green and reddish brown. Abdomen above fuscous brown. 
Fore wings dark green, the lines fuscous brown; subbasal twice out- 
curved; antemedial wavy, dentate, vertical, outwardly edged with 
white irrorations on costa, cell, and inner margin; an outcurved 
medial shade touching reniform, not reaching inner margin; orbic- 
ular annular with a white point on hind edge; reniform outlined 
with a white point in front and a thick white crescent behind; post- 
medial outcurved beyond cell, white on costa, and with some white 
irrorations otherwise; a broad subterminal sinuous shade, followed 
by a similar shade opposite cell; terminal streaks on veins, and a 
terminal line with white points on veins. Hind wings dark bronze 
brown, almost purplish. Fore wings below dark grayish brown; a 
small white spot at apex. Hind wings below grayish thickly irro- 
rated with brown; a black discocellular line followed and preceded 
by similar lines; a broad postmedial shade. 

Expanse.—15 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16540, U.S.N.M. 


NANAMONODES TRILINEATA, new species. 


Male.—Head, collar, and thorax fuscous gray, the thorax edged 
behind with black. Abdomen above pale yellow brown. Fore wings: 
Costal half dark gray, posterior half whitish buff; base fuscous gray; 
lines fuscous, outcurved; antemedial straighter; medial inwardly 
edged with white to within cell; postmedial outwardly edged with 
white to reniform which consists of a fuscous half circle, the post- 
medial outwardly forming the other half; a subapical fuscous shade; 
terminal dark spots. Hind wings gray, darker shaded terminally; 
a dark shade on discocellular. Fore wings below dark gray, the inner 
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margin whitish. Hind wings below whitish, the costal and termen 
gray shaded; the discocellular shade broad. 

Expanse.—13 mm. 

Habitat—St. Jean, Maroni River. 
Type.—Cat. No. 16541, U.S.N.M. 





















MICROMONODES LEUCOSTICTA, new species. 


Male.—Head, collar, thorax, and fore wings bistre brown; a small 
lilacine white spot on thorax behind; markings consisting of small 
ldacine white spots, partly finely dark edged; a spot near base of 
costa; an antemedial vertical row of spots; a postmedial series of 
spots, well outcurved, inset opposite cell, incurved from below vein 4; 
some subterminal and marginal spots; reniform white, consisting of 
two superposed round spots. Hind wings dull brownish gray. 

Expanse.—14 mm. 

Hahitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16542, U.S.N.M. 


MICROMONODES EXCELLENS, new species. 




























Male.— Head, collar, and thorax bistre. Abdomen grayish brown. 
Fore wings: Base bistre limited by an outcurved subbasal fuscous 
line; inner margin whitish bistre, more broadly so before antemedial 
line, wing otherwise to postmedial olive brown; a whitish bistre 
shade on subcostal to antemedial, and a similar medial spot on costa 
before line; antemedial fine, brown on costal and inner margins, from 
subcostal to submedian white finely edged with dark brown; medial 
space in cell and just below tinged with brighter brown, the medial 
line similar, minutely dentate and outcurved; postmedial deeply out- 
curved, fuscous brown, somewhat punctiform, outwardly edged with 
white from vein 7, from which point a broader white shade extends 
to apex; an incurved whitish subterminal shade from vein 7 to vein 
4; a dark brown terminal line preceded by fine white shading. Hind 
wings lilacine brown, the base whitish; cilia grayish brown. Fore 
wings below silky brown; a dark terminal line. Hind wings below 
whitish, the costal and outer margins tinged with hlacine brown; a 
thick dark line on discocellular, a postmedial, and a terminal dark 
line. 

Expanse. —15 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16543, U.S.N.M. 


NEOLITA EPICASTE, new species. 





Female.—Head, collar, thorax, and fore wings yellowish white with 
scattered brown irrorations. Abdomen grayish. Fore wings: The 
irrorations forming faint antemedial, medial, and postmedial lines, 
all outangled, the medial suffusing with dark brown edging of reni- 
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form, which is oblique, white; a marginal dark brown shade opposite 
cell and above tornus; a terminal fuscous brown line interrupted at 
veins 2, 3, and 4. Hind wings brownish gray; a terminal dark line. 
Fore wings below brownish gray. Hind wings below white; the 
costal and outer margins irrorated with brown, a small spot on 
discocellular. 

Expanse.— 14 mm. 

Habitat._St. Jean, Maroni River. 

Type.—Cat. No. 16544, U.S.N.M. 


EROCHA ALBIFERA, new species. 


Vale.—Palpi, head, collar, and thorax fuscous brown with some 
fine white irrorations. Abdomen above black; anal hairs, and a 
lateral tuft at base white; underneath orange, not reaching anal seg- 
ment; a sublateral orange tuft. Fore wings dull purple brown, the 
lines rich fuscous brown; antemedial outcurved between veins, pre- 
ceded from cell to inner margin by an olive green shade; orbicular 
round; reniform oblique, olive green edged with dark brown; above 
reniform a large white spot from costa to vein 4, its inner edge out- 
bent, its outer edge slightly curved, limited by the postmedial line 
which is inangled at vein 2, and is followed by a broad olive green 
shade, crossed by a fine dark line, all obsolescent just above sub- 
median; subterminal shade from costa to submedian fold; a narrow 
terminal dark shade and a few whitish irrorations. Hind wings 
black; an opalescent white spot from base in and below cell expand- 
ing and reaching just beyond middle of wing; cilia on inner margin 
white. Wings below black; white spot on fore wings narrower, not 
reaching costa, downbent to near vein 2; a white streak on costa of 
hind wings; the spot as above. 

Expanse.—27 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16545, U.S.N.M 


EROCHA DIPSAS, new species. 


Male.—Palpi, head, collar, and thorax fuscous brown. Abdomen 
fucous. Fore wings dark reddish brown; a fuscous streak below cell; 
a large white shade mottled with olive beyond cell, reaching from 
vein 2 to costa. Hind wings fuscous brown; a large yellow spot 
from base including costa to near termen at vein 2, its upper edge 
down curved, leaving the apical space very broadly dark. Wings 
below duller; the white space on fore wings without mottling, tinged 
with yellow, and shaded with deep yellow on costa; the spot on hind 
wings paler. 

Expanse.—28 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16546, U.S.N.M. 
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TROGOBLEMMA SERICATA, new species. 





Female.—Body and fore wings pale bistre, the latter tinged with 
lilacine and crossed by long paler striw; some black irrorations on 
costa and lobe of inner margin; orbicular and reniform black points; 
marginal black points on interspaces; a postmedial pale line, out- 
angled below costa, and inbent to near middle of inner margin; base 
of cilia dark brown from apex to vein 4. Hind wings whitish, the 
outer margin shaded with brownish gray. Fore wings below dark 
grayish, the costa pale buff. Hind wings below whitish; the costa 
to beyond middle pale buff; a dark spot on discocellular; a faint 
postmedial line; terminal space darkly irrorated; terminal dark points 
on both wings. 

Expanse.—16 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16547, U.S.N.M. 


TROGOBLEMMA LUCENS, new species. 


Female.—Head and thorax pale lilacine gray; some black irrora- 
tions on thorax. Abdomen whitish yellow. Fore wings pale bistre 
tinged with silky lilacine gray on terminal third; scattered black 
irrorations; black orbicular and reniform points; small marginal 
black spots on interspaces; traces of a fine lunular postmedial line, 
outangled below vein 8, marked by fuscous points at angle and at 
vein 6, terminating in fuscous brown scaling at middle of inner 
margin; cilia reddish brown, tipped with whitish gray. Hind wings 
white, the cilia and fringe on inner margin yellowish; terminal fuscous 
spots from vein 4 to apex. Fore wings below whitish, tinged with 
yellow on costa; a broad lilacine gray shade below costa. Hind 
wings below white; a dark postmedial line on costa; terminal dark 
spots on both wings on apical half. 

Expanse.—16 mm. 

Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16548, U.S.N.M. 



















PHOBOLOSIA ATRIFRONS, new species. 


Male.—Palpi pale brown, darker shaded above. Frons black. 
Vertex gray. Collar and thorax gray faintly tinged with brown. 
Abdomen and hind wings dull grayish brown. Fore wings ocher 
brown, with some brown transverse strie; costal edge medially and 
toward apex fuscous; reniform small, narrow, oblique, white; a 
postmedial fine white line, oblique and straight on costa, inbent and 
finely wavy from vein 6, edged with fuscous brown on inner margin; 
a subterminal white shade to tornus; a terminal dark brown line 
preceded by paler brown shading and some black spots; the line 
terminating in a round black spot close to apex, which is marked by a 
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white spot; cilia brown with a whitish line at base. Fore wings 
below brown; a dark shade at end of cell, a spot on submedian fold 
below it, and a whitish streak on costa above it; inner margin 
whitish; the terminal dark line from vein 5 to apex. Hind wings 
below grayish white, partly irrorated with brown; a dark discal spot 
and postmedial line; an interrupted thick terminal line. 

Expanse.—16 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16549, U.S.N.M. 


PHOBOLOSIA ADMIRABILIS, new species. 


Male.—Palpi and head black. Collar and thorax grayish white. 
Abdomen pale gray. Fore wings white; a few scattered brown- 
black irrorations; antemedial line brown, vertical, expanding below 
cell into a large brown black spot; a similar spot at end of cell, 
outwardly edged with white, followed by a blue-gray shade, down- 
bent to submedian, expanding below spot to its inner edge; costa 
beyond antemedial shaded with pale brown; medial space above 
submedian, and entire inner margin so shaded; a fine dark-brown 
outer line, slightly outcurved on costa; two large marginal blue-gray 
spots, one from veins 4-7, the other slightly darker and triangular 
from below vein 4 to near tornus, the latter preceded by a pale brown 
shade; a terminal dark-brown line; cilia brown. Hind wings white, 
the apex and outer margin broadly fuscous to near anal angle; a 
terminal silvery shade. Fore wings below white; anterior half 
suffused with brown; a large fuscous spot over discocellular to below 
submedian fold; terminal bluish shading. Hind wings below similar 
to upper side. 

Expanse.—20 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16550, U.S.N.M. 


ORUZA DOTO, new species. 


Female.—Body above dull purplish brown, the collar without 
purple tinge. Fore wings: Basal half dull purplish brown, limited 
by reniform and postmedial line which are yellowish white, the 
postmedial outcurved close to reniform with only a fine brown line 
between them, vertical on costa, slightly inbent below reniform; an 
antemedial pale line, outbent on costa, vertical from within cell, 
somewhat punctiform and not reaching inner margin; postmedial 
space pale bistre followed by an irregular purplish brown shade to 
subterminal which is fine, very irregular, grayish bistre; terminal 
space dark purplish gray; a terminal dark brown line; cilia bistre 
crossed by two fine fuscous lines. Hind wings: Base like fore wings, 
the lines limiting it somewhat incurved and downbent to inner 
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margin near angle; outer space bistre irrorated with brown, forming 
an irregular outer shade suffusing into spots near inner margin; outer 
margin tinged with lilacine gray; a terminal dark-brown line inwardly 
pale edged. 

Expanse.—18 mm. 

Habitat.—Geldersland, Surinam River. 
Type.—Cat. No. 16551, U.S.N.M. 


OENOPTERA LEDA, new species. 


Male.—Head, collar, and thorax grayish, iridescent. Abdomen 
brown at base, terminallyshaded with fuscous. Fore wings brown, 
paler shaded from cell to apex and termen at vein 2; dark silvery steel 
gray shadings on costa at base, and between lines, at base of cell and 
before lines, also terminally on interspaces ; antemedial] line remote from 
base, fine, fuscous brown, preceded by a pale brown shade on costa, 
and a fine silvery gray shade from costa to inner margin; an oblique 
fuscous brown line as reniform; postmedial outcurved pale brown 
with some fuscous brown shading, followed by a silvery gray shade, 
and some dark points towards costa; subterminal brighter brown 
shading on pale portion; some dark brown scaling from reniform, ob- 
lique to vein 2 and downbent subterminally to inner margin. Hind 
wings fuscous gray. Wings below dull grayish. 

Expanse.—19 mm. 

Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16552, U.S.N.M. 


OENOPTERA RHEA, new species. 


Male.—Head and collar brown. Thorax and abdomen fuscous. 
Fore wings brown shaded with dark steel gray, slightly silvery; lines 
fine, pale brown; antemedial just before middle of wing, outwardly 
edged with fuscous brown, wavy, vertical; an oblique brown black 
streak as reniform, outwardly pale edged; postmedial outcurved, 
wavy, inwardly edged with fuscous brown; a pale brown subterminal 
line interrupted by a large pale brown spot from vein 5 to vein 3, 
extending to termen from vein 4 to just below 3. Hind wings gray 


faintly tinged with brown. Wings below grayish irrorated with 
brown. 


Expanse.—13 mm. 
Habitat.—Cayenne, French Guiana. 
Type.—Cat. No. 16553, U.S.N.M. 


PSEUDOCRASPEDIA ORMENIS, new species. 


Male.—Body and fore wings whitish buff; some dark shading on 
abdomen dorsally. Fore wings: Costal margin shaded with brown, 
more intense from middle to near apex; some black scaling indicating 
an antemedial line, and an outangled postmedial line; a black point 
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on discocellular; a fine brown shade on inner margin near tornus. 
Hind wings whitish faintly shaded with pale grayish brown scaling. 
Wings below whitish; fore wings with a dark brown shade from base 
of inner margin, including cell and costa to near apex; hind wings 
with brownish shading on costa and a dark discal point. 

Expanse.—11 mm. 

Hatitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16554, U.S.N.M. 


PARANGITIA ATYS, new species. 


Male.—Palpi buff. Frons buff brown. Vertex, collar, and thorax 
grayish brown irrorated with black. Abdomen above dull dark 
brown, underneath white. Fore wings light brown, the lines deeply 
outcurved, wavy, darker brown on costa, otherwise fuscous; a black 
shade from middle of cell to near termen; a similar shade below cell 
from base to middle; a yellow brown shade at base; antemedial and 
medial lines geminate; a broad light gray shade on inner margin to 
middle; postmedial geminate, followed by a fuscous shade from 
vein 3 to inner margin; subterminal dark streaks between veins 6-9; 
marginal fuscous shades from below cellular streak to tornus. Hind 
wings fuscous brown; cilia spotted and tipped with pale buff. Fore 
wings below fuscous gray, the termen paler. Hind wings below dark 
grayish; medial and postmedial fine outcurved dark lines, the former 
suffusing with fuscous spots on discocellular. 

Expanse.—31 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16555, U.S.N.M. 


PARANGITIA CHLOROSTICTA, new species. 


Female.—Palpi and head brown irrorated with white. Collar fus- 
cous brown crossed by a green line. Thorax whitish behind, other- 
wise fuscous brown mottled with green in front, medially, and. on 
patagia. Abdomen dorsally bright green, laterally gray brown. 
Wings dull brown. Fore wings: Base partly brilliant green followed 
by darker brown shading, forming three lines on costa, divided by 
green scaling; a velvety fuscous brown spot below cell, and a fine out- 
curved line on inner margin; some dull green scaling antemedially 
and on costa; three green lines across cell; a small green spot on dis- 
cocellular with two white points above and below it; a fine darker 
brown shade outcurved close to cell; an outer fine pale line, dark 
edged and minutely lunular; subterminal dark brown streaks on in- 
terspaces; cilia bright green from vein 3 to inner margin before tor- 
nus, and between veins 5 and 6, otherwise fuscous brown. Hind 
wings: A darker terminal line, and minute white points at veins; a 
short white streak near angle on inner margin; cilia bright green from 
angle to vein 6, above 6 dark brown. Wings below paler, the hind 
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wings partly white irrorated with brown; an antemedial line, spot on 
discocellular, and lunular dentate postmedial line. 

Expanse.—24 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16556, U.S.N.M. 


PARANGITIA JAPYX, new species. 


Male.—Palpi fuscous brown fringed below with pale brown. Head, 
collar, and thorax dark brown mottled with ocher and whitish gray. 
Abdomen bistre brown. Wings silky fuscous brown. Fore wings: 
The inner margin broadly tinged with dark gray; antemedial and 
postmedial lines, fine, fuscous brown, barely traceable on dark ground 
color; cilia white at apex. Hind wings: Cilia at anal angle, and a 
small spot above angle whitish gray. Fore wings below slightly paler, 
the postmedial line more distinct. Hind wings below faintly tinged 
with gray, except on basal third; a fine lunular postmedial line. 

Expanse.—31 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16557, U.S.N.M. 


ANGITIA THACIA, new species. 


Female.—Palpi lilacine, the joints tipped with white. Body and 
wings brown. Head, collar and thorax mottled with white; dorsal 


white spots on basal segments of abdomen. Fore wings: Markings 
white; basal spots; a broken subbasal line; antemedial line incurved 
in cell, outbent below it, preceded on inner margin by an elongated 
white shade; orbicular small, darker edged; a faintly darker medial 
line; reniform outlined in white, interrupted across middle by a pale 
brown shade extending to postmedial; postmedial fuscous brown, 
outbent along vein 8, wavy, outwardly partly edged with white, fol- 
lowed by fuscous brown streaks between veins 4 and 6, and 7 and 8; 
some subterminal white scaling, forming geminate spots between 
veins 6 and 7, and 3 and 4; terminal white points. Fore wings below 
fuscous brown with a few bluish white irrorations; a white spot on 
costa at postmedial line. Hind winds below paler, with traces of 
antemedia] and postmedial lines; a dark line on discocellular edged 
with bluish white. 

Expanse.—28 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16558, U.S.N.M. 


ANGITIA ORESTES, new species. 


Male.—Head light brown, the vertex mottled with fuscous brown. 
Collar divided by a fuscous brown line, the anterior portion light 
brown, the posterior portion pale gray. ‘Thorax mottled gray, 
brown, and fuscous; the tufts behind crossed by a black and white 
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line, terminating in glossy purplish brown downcurled scales. Abdo- 
men above dark gray brown, underneath yellow brown. Fore wings: 
Base pale brown, partly darker mottled, limited by the inbent, wavy, 
black antemedial line, followed in cell by a slate gray orbicular shade, 
outwardly edged with white; wing otherwise mostly slate gray; 
costa irrorated with white between lines; inner margin medially 
irrorated with dark gray; a fuscous shade from submedian to end 
of cell; a white line on inner side of discocellular; some dull roseate 
brown irrorations beyond cell; postmedial line black, oblique on 
costa, then wavy, incurved below 4; a broad fuscous downbent 
shade from postmedial at vein 6 extending on cilia below 5; a cir- 
cular patch of white and brown scales from vein 4 to vein2; sub- 
terminal whitish shading before apex. Hind wings thinly scaled, 
brown; tinged with lilacine: termen broadly fuscous. 

Expanse.—29 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16559, U.S.N.M. 


ANGITIA ONEROSA, new species. 


Male.—Palpi, vertex, and collar dull dark brown; frons paler. 
Thorax pale brown, edged in front with dark brown. Abdomen 
dull dark brown. Fore wings dull brown; some whitish scaling 
at base of subcostal, and subbasal fuscous brown spots in cell, and 


above submedian; antemedial fine, dark, barely traceable, but well 
marked on costa; reniform large, oblique, fuscous brown, heavily 
irrorated with white, outwardly edged by a fine dark shade; post- 
medial outcurved, minutely wavy, more heavily and darker marked 
on costa and just below it, followed by a dark shade to vein 5, and 
a more distinct darker spot between veins 5 and 4; subterminal 
apparently paler, inwardly preceded by dark spots, and outwardly 
edged by a fine dark line, expanding into a larger darker spot from 
vein 5 to below vein 4; an interrupted terminal dark velvety line, 
expanding at middle of interspaces. Hind wings dull dark brown; 
terminal fuscous spots. Wings below fuscous gray. 

Expanse.—26 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16560, U.S.N.M. 


ANGITIA HERMIONE, new species. 


Female.—Palpi and frons buff. Vertex and collar fuscous brown 
streaked with white. Thorax buff medially, behind, and patagia 
mottled lichen gray and brown. Abdomen pale brown. Fore wings 
buff tinged with pale olive brown; subbasal line brown on costa, 
fuscous below; antemedial line gray brown edged with black, with 
a short outbent grayish shade on inner margin; orbicular and reni- 
form outlined in creamy buff, the former crossing cell, inbent; a 
























502 PROCEEDINGS OF THE NATIONAL MUSEUM. vou. 46. 


fine outeurved postmedial line, almost obsolescent from vein 7 to 
vein 3; subterminal line creamy buff, deeply outcurved, below vein 4 
preceded by a broad similar shade crossed by some olive brown 
shading, mottled with fuscous near inner margin; apex to vein 5 
broadly fuscous mottled with dull olive; below vein 5 an interrupted 
terminal black line, preceded by a narrow fuscous and brown shade 
below vein 3. Hind wings dark brown, shaded with fuscous on outer 
margin ; a pale marginal line from vein 5 to anal angle, and some slight 
yellow brown shading above angle. Wings below silky brown; darker 
discal shades and a postmedial faint line; hind wings slightly shaded 
with whitish brown. 

Expanse.—26 mm. 

Habitat.—St. Laurent, Maroni River. 
Type.—Cat. No. 16561, U.S.N.M. 


OZARBA ANGULILINEA, new species. 





Female.—Palpi dark gray brown. Frons whitish crossed by a 
reddish brown line. Collar and thorax reddish brown. Abdomen 
and hind wings fuscous brown. Fore wings brown; base of inner 
margin fuscous brown; antemedial line pale, inbent, preceded by a 
reddish brown shade, outwardly darker edged; a pale roseate brown 
line on discocellular inwardly edged by a fuscous line; a black post- 
medial line, very fine, outangled just beyond cell and slightly wavy, 
inbent and angled below cell, followed by a well-defined pale roseate 
brown line, outangled at vein 7, vertical below vein 3, finely edged 
with fuscous; a pale irregular subterminal line, inwardly darker 
shaded; a terminal dark brown line. Fore wings below fuscous, the 
margins roseate brown. Hind wings below shaded with roseate 
brown; traces of antemedial and postmedial lines, also dark sub- 
terminal streaks on veins. 

Expanse.—13 mm. 

Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16562, U.S.N.M. 


OZARBA ONYTES, new species. 


Female.—Palpi fuscous, the joints tipped with white. Frons 
whitish; vertex gray mottled with brown. Collar, and thorax lilacine 
brown; a fuscous line on collar, and spots on patagia behind. Abdo- 
men fuscous with faint pale segmental lines. Fore wings brown; a 
black point near base of cell; a black shade on inner margin; anteme- 
dial line grayish, finely edged with light reddish brown, on extreme 
costa with black, inbent in cell, well outcurved across submedian 
fold; an orbicular minute black point; a medial fine brownish line 
outbent, faintly lunular, separated from reniform space and postme- 
dial line below vein 3 by a fine black line; reniform space large, 
whitish, extending to costa, crossed by a pale brown line on disco- 
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cellular, followed by a round black spot with which a fine postmedial 
line suffuses. This line crosses the white costal space and is outwardly 
edged with lilacine white, and continues vertical below vein 3 as a 
pale line; space beyond shaded with pale olive brown and lilacine; 
a deeper brown shade beyond cell, upbent to costa at subterminal 
line, which is whitish, partly tinged with lilacine, and slightly sinu- 
ous; a terminal brown black line; cilia pale shaded at apex. Hind 
wings fuscous brown; cilia unevenly tipped with white. Hind wings 
below whitish, irrorated with dull brown; the termen broadly shaded 
with roseate brown; a dark discal point; traces of a postmedial line, 
and broad dull brownish outer shade. 

Expanse.—19 mm. 

Habitat—Cayenne, French Guiana. 

Type.—Cat. No. 16563, U.S.N.M. 


LITHACODIA FOLIUM, new species. 


Female.—Palpi dark brown, the joints tipped with white. Frons 
brown; vertex, collar, and thorax pale green, with some fuscous and 
brown scattered scales. Abdomen grayish brown, the dorsal tuft 
black tipped with white. Fore wings pale green; fuscous and brown 
shading at base of inner margin, on costa near base, and medially, 
beyond cell broadly to costa, and on outer margin between veins 4 
and 6; a fine antemedial olive green line; orbicular olive green contain- 
ing a few black scales; a curved dark brown line at end of cell; a 
similar small curved spot below cell medially; postmedial brown, suf- 
fusing with a shade beyond cell, wavily inbent, expanding on imner 
margin, followed by a punctiform fuscous brown line; a wavy whitish 
green subterminal line; an interrupted terminal fuscous line. Hind 
wings fuscous brown. Wings below dark grayish brown, the hind 
wings shaded with white; a dark shade on discocellular, and faint 
postmedial line. 

Ezxpanse.—17 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16564, U.S.N.M, 


NEOSTROTIA ALBESCENS, new species. 


Male.—Palpi light brown, the third joint white with a brown ring. 
Body white, the collar tinged with yellow; some dark brown irrora- 
tions on collar and abdomen; the basal dorsal tuft fuscous brown. 
Fore wings white, the shadings yellow brown; some shading at base 
of costa followed by a clear white line; antemedial line white, slightly 
curved, indicated by irregular shadings preceding it, and slightly 
darker shadings following it, the latter with a few black irrorations; 
a black point as orbicular; two black points on discocellular; medial 
space irrorated with yellow brown, and a similar broad shade across 
end of cell, narrowing on inner margin; postmedial line fine, yellow 
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brown, outcurved beyond cell, heavily shaded on costa; subterminal 
shading followed by some fuscous scaling opposite cell, and below 
vein 3; traces of a terminal dark line. Hind wings whitish gray, 
darker shaded on termen. Wings below white, the costal margin 
broadly irrorated with brown; a postmedial dark line on costal mar- 
gins; a small yellowish discal spot edged with brown on hind wings. 
Expanse.—12 mm. 
Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16565, U.S.N.M. 


EUSTROTIA OLENOS, new species. 


Male.—Palpi fuscous irrorated and tipped with white. Head, and 
collar brownish gray tinged with roseate. Thorax and abdomen 
dark gray. Fore wings slate brown, the interspaces terminally 
streaked with reddish brown; antemedial line whitish, darker edged, 
from subcostal to submedian geminate, below submedian shaded with 
dark red; reniform pale gray irrorated with white, partly dark out- 
lmed, preceded by a darker line; postmedial fine, fuscous brown, 
inwardly edged with white on costa above reniform, outbent along 
costa, then angled and slightly inbent to inner margin, outwardly 
edged with whitish, and inwardly so edged from below vein 3, this 
portion inwardly dark shaded; a fine whitish subterminal line, 
inwardly darker shaded; marginal white points on interspaces. 
Hind wings dull grayish faintly tinged with brown. Fore wings 
below dark grayish; inner margin white; costal margin irrorated with 
dull roseate brown; traces of medial, postmedial, and subterminal 
lines. Hind wings beluw whitish; costal and outer margins irrorated 
with dark gray and shaded with roseate brown; a faint postmedial 
line. 
Expanse.—18 mm. 
Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16566, U.S.N.M. 


HELIOCONTIA BASIPUNCTA, new species. 


Male.—Head, collar, and thorax bistre, the latter shaded behind 
with yellow brown. Abdomen above fuscous, the dorsal tufts at 
base yellow brown; anal tufts whitish mottled with orange brown. 
Fore wings pale yellow; the base broadly orange, its outer edge out- 
wardly oblique from costa; a large cluster of black scales below cell; 
a minute black point on discocellular. Hind wings fuscous gray; the 
costa whitish to near apex; a fuscous point on discocellular. Wings 
below pale grayish, the margins yellowish; some postmedial dark 
irrorations. 

Expanse.—20 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16567, U.S.N.M. 
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YPSIA GLYCON, new species. 


Female.—Head, collar, and thorax brown-black, the patagia tinged 
with dark steel blue; abdomen dark steel blue, the dorsal crests brown- 
black. Wings dark reddish brown almost entirely obscured by the 
black lines and steel-blue shading between them; cilia fuscous tipped 
with brown; a wavy terminal line; a more diffuse marginal line. 
Fore wings: Indistinct basal and subbasal lines; antemedial line 
geminate; medial line geminate, suffusing in cell, forming a black 
shade before reniform, which is indicated by brown shading; a fine 
wavy line beyond cell, followed by the more heavily marked post- 
medial, which is lunular-wavy; subterminal shade black, broad 
below costa and below vein 3. Hind wings: Costal margin light 
brown without markings; three medial lines, followed by a fine line, 
and heavier postmedial as on fore wings; subterminal line parallel 
with postmedial, and a fainter line between them. Wings below 
dull dark brown; a fuscous brown outer line, partly lunular, out- 
wardly edged with lighter brown; a fuscous brown terminal line; a 
dark postmedial line on hind wings. 

Expanse.—38 mm. 

Hatbitat.—St. Laurent, Maroni River. 

Near Y psia lineata Druce. 

Type.—Cat. No. 16568, U.S.N.M. 


YPSIA EXAGGERATA, new species. 


Male.—Palpi mottled ochreous and fuscous brown. Head, collar, 
and thorax brown, also dorsal tufts on abdomen; some ochreous 
shading on collar in front; abdomen fuscous. Wings brown; cilia 
fuscous gray, with pale line at base; a terminal dark-brown crenulate 
line; a straight interrupted marginal line. Fore wings: Subcostal, 
median, and veins from cell to subterminal dark-bluish slate color; 
lines fuscous brown; basal line inbent; antemedial lunular, inter- 
rupted; orbicular small, annular; medial line geminate, inangled 
on subcostal, outangled at reniform, and wavily inbent; reniform 
paler brown, inwardly edged by a fuscous brown line, containing 
some bluish slate mottling; postmedial pale brown partly edged 
with fuscous brown, outcurved around cell, followed by a dull slate- 
brown shade to subterminal, which is fine, paler, and very irregular. 
Hind wings: Antemedial line straight, fuscous brown; medial wavy 
marked by a white point at end of cell; postmedial somewhat lunu- 
lar, partly geminate, fine, fuscous brown, followed by a fuscous 
shade, darkest just below vein 6. Wings below pale grayish brown; 
a fine postmedial darker line; a faint paler subterminal indicated by 
darker shading preceding it; discocellular pale lines, darkly edged; 
a faint marginal and terminal line. 

Expanse.—35 mm. 

Habiiat.— Rockstone, Essequebo River. 

Type.—Cat. No. 16569, U.S.N.M. 
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ENCRUPHION, new genus. 


Palpi upturned, second joint reaching vertex, moderately scaled, 
smooth; third joint as long as second, slender, smooth, the tips 
dilated. Antenne smooth, slightly minutely serrate terminally with 
short cilia. Legs hairy. Fore ,wings long; outer margin well 
rounded; vein 3 near lower angle; 4 from angle; 5 above lower angle; 
6 from upper angle; 7,8, 9 stalked fom areole; 10 from end of areole; 
11 free. Hind wings narrow, small in proportion to fore wing; costal 
margin arched at base; veins 3, 4,5 equally apart from lower angle; 
6 and 7 from upper angle; vein 8 curved, approximating 7 to near 
end of cell, inclosing on costal margin a large elliptical fovea, clothed 
above with an exceptionally thick mass of scales, overlapped with 
long fringe from costa. 

Type of genus.—Encruphion porrima Schaus. 


ENCRUPHION PORRIMA, new species. 


Male.—Head grayish. Collar, thorax, and fore wings gray tinged 
with brown; front of collar black; a few black scales on patagia. 
Abdomen duller brown-gray. Fore wings: A broad dark-brown 
shade near base from costa to near submedian, crossed by a darker 
line and edged with black, outwardly expanding into a black spot 
below fold, the whole closely followed by a fine, fuscous, interrupted 
antemedial line; orbicular round pale olive brown; traces of a medial 
black line, on costa outbent and well marked; medial space to post- 
medial line tinged with pale olive brown; reniform indicated by 
lilacine gray mottling; postmedial line outbent, white, outwardly 
edged with black to vein 4, then obsolescent, indicated by cuneiform 
black spots above and below fold, and a spot on inner margin; 8 
triangular dark brown shade on costa beyond postmedial, its apex 
formed by a black spot between veins 6 and 5; a subterminal olive 
brown shade tinged with fuscous between veins 4 and 5; termen 
narrowly white; black marginal spots on interspaces connected by a 
black terminal line interrupted by white points at veins. Hind 
wings gray-brown; the termen as on fore wings but not so clearly 
marked. Fore wings below brownish gray; inner margin broadly 
white; the cell and just below it clothed with long dark olive-brown 
hairs. Hind wings below white, irrorated with brown forming an 
outer line and marginal shade. 

Expanse.—39 mm. 

Habitat.—Omai, British Guiana. 
Type.—Cat. No. 16570, U.S.N.M. 


ENCRUPHION PHALEREUS, new species. 


Male.—Body and wings brown. Fore wings: A broad black- 
brown shade beyond base outbent from costa to submedian where 
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it is widest; a dark-brown shade between postmedial and subterminal 
on costa, terminating in a black-brown shade between veins 6 and 4; 
the two lines fine, yellow brown, faintly indicated; the subterminal 
followed by a small black shade between veins 4 and 5, and darker 
shade across submedian fold; marginal whitish linear spots on inter- 
spaces, outwardly dark shaded and suffusing with a dark terminal 
line. Hind wings: Terminal markings as on fore wings but fainter. 
Wings below dark-gray brown; the inner margin of fore wings 
broadly white on basal half; a faint darker outer line on hind wings. 
Abdomen below whitish irrorated with gray-brown. 

Expanse.—43 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16571, U.S.N.M. 


HERMINODES ALBISTRIGA, new species. 


Female.—Palpi brown, fringed below with gray. Head, collar, 
and thorax bistre white. Abdomen above pale gray brown. Fore 
wings grayish bistre tinged with roseate brown; a white streak be- 
low cell from base to postmedial; lines fime fuscous brown; ante- 
medial wavy, outbent, angled on submedian fold; postmedial deeply 
outcurved beyond cell, lunular dentate; a black point as orbicular, 
and one at end of cell; marginal black points on interspaces; some 
brown irrorations on costal margin; cilia tipped with dark-brown 


spots. Hind wings: Base white shading to gray brown terminally. 
Fore wings below grayish brown. Hind wings below white; the 
costal margin tinged with pale yellow brown. 

Expanse.—32 mm. 

Habitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16572, U.S.N.M. 


HERMINODES UMBRATA, new species. 


Male.—Palpi light brown, with short fringe below. Head, collar, 
and thorax whitish, the latter shaded with gray behind; abdomen 
above grayish brown. Fore wings buff white; the costal margin and 
the inner margin medially shaded with lilacine gray, irrorated with 
dark purple brown; the wing otherwise thinly irrorated with brown, 
more so on inner margin, between veins 2 and 3, and medially above 
submedian; a faint postmedial shade, outangled beyond cell, slightly 
outcurved between discocellular and submedian; traces of a subter- 
minal brownish shade; terminal dark olive brown spots on inter- 
spaces. Hind wings fuscous gray, the costa and cilia pale shaded. 
Wings below whitish; fore wings with some brownish irrorations be- 
low costa, and a dark shade on discocellular. 

Erpanse.—33 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16573, U.S.N.M. 
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HERMINODES HEBES, new species. 


Male.—Palpi dark brown, edged with whitish above. Head, col- 
lar, thorax, and fore wings buff white. Abdomen and hind wings 
whitish thickly irrorated with dull brown; pale segmental lines on 
abdomen. Fore wings thinly irrorated with black; a black point 
near base of subcostal, and a point on reniform; a very faint pale 
brown outer line, marked by a small spot between veins 5 and 6, and 
on submedian fold; faint brownish subterminal spots between 6 and 
7, and 3 and 4; small terminal black spots. Wings below whitish. 
Fore wings: Costa, cell, and postmedial space to fold shaded with 
dull brown. Hind wings: The costal margin shaded with dull 
brown; traces of terminal points. 

Expanse.—31 mm. 

Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16574, U.S.N.M. 


HERMINODES PARCA, new species. 


Female.—Palpi dark brown tipped above with whitish. Head and 
collar buff white irrorated with brown; the neck dark brown. Tho- 
rax lilacine buff. Abdomen fuscous brown with paler segmental 
lines. Fore wings dull lilacine, the terminal half tinged with brown; 
base of costa finely fuscous; an orbicular black point; black brown 
irrorations forming a curved line on discocellular, and a similar fine 
outcurved postmedial line, expanding into a large spot between vein 
2 and submedian; terminal triangular spots. Hind wings dull dark 
brown. Wings below pale grayish brown. 

Expanse.—29 mm. . 

Habitat.—Rockstone, Essequebo River, British Guiana. 
Type.—Cat. No. 16575, U.S.N.M. 


HERMINODES REGIA, new species. 


Male.—Palpi fuscous streaked with buff white above. Head, col- 
lar, thorax, and fore wings buff white; a fuscous medial line on collar 
and thorax. Abdomen and hind wings dull fuscous brown. Fore 
wings: Some fuscous brown irrorations; a pale brown shade in cell 
along median; median white; a thick velvety black streak below cell 
and vein 4 to outer line, crossed by a pale streak at end of cell, its 
hind edge inbent near middle of cell, then expanding to end of cell, 
much narrower where cut, and terminating in a point; a black orbic- 
ular point and smaller reniform point; a grayish shade between 
veins 5 and 6 from cell to termen; outer line dark brown, lunular, 
inbent below vein 2; small terminal spots on interspaces. Wings 
below pale grayish brown; the disk of fore wings darker shaded, with a 
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black orbicular and reniform point. Hind wings below with some 
brownish irrorations and a faint discal point. 

Expanse.—35 mm. 

Habitat.—Geldersland, Surinam. 

Type.—Cat. No. 16576, U.S.N.M. 


HERMINODES LONGISTRIATA, new species. 


Male.—Palpi fuscous brown tipped with white. Head, and collar 
mottled white and dark brown. Thorax dark brown, streaked with 
dull lilacine. Abdomen fuscous, mottled with pale gray on two 
basal segments. Fore wings: A broad streak on costal margin, and 
one below cell to termen, fuscous brown; a white streak along sub- 
costal, shaded with gray beyond middle and with a few dark irrora- 
tions; cell grayish with a brown streak above median; a black 
orbicular and reniform point; veins from cell broadly shaded with 
lilacine gray, except where interrupted by subcellular streak; a 
fuscous streak from cell to termen between veins 5 and 6; finer dark 
terminal streaks on other interspaces; submedian fuscous; a lilacine 
gray streak above and below it. Hind wings dark brown. Wings 
below brownish gray without marking except a terminal fine darker 
line. 

Expanse.—32 mm. 

Habitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16577, U.S.N.M. 


HERMINODES INCULTA, new species. 


Male.—Body and fore wings dull dark gray. Fore wings: Some 
brownish irrorations; the lines faintly indicated, rust brown; a black 
point at base of cell; antemedial wavy, barely traceable; orbicular 
small, dark brown; reniform fuscous gray edged with rust brown 
except in front; postmedial outcurved, partly punctiform; traces of 
a fine parallel outer line; black terminal spots on interspaces. Hind 
wings similar, pale shaded at base and on inner margin; a dark discal 
spot; a faint, fine, fuscous postmedial line. Wings below slightly 
paler; round fuscous spots on discocellulars; an outer fuscous line. 

Expanse.—32 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16578, U.S.N.M. 


HERMINODES PILOSA, new species. 


Male.—Palpi fuscous brown, streaked above with lilacine gray. 
Head grayish tinged with lilacine. Collar, thorax, and fore wings 
purplish gray, the latter irrorated with reddish brown, a fuscous line 
on shoulders. Abdomen brown, the two basal segments buff. Fore 
wings: Lines brown; antemedial fine, inbent, from subcostal to 
inner margin; a line on discocellular; postmedial broader, outwardly 
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pale edged, inbent, very faint on costa; a fine wavy marginal line, 
slightly thickened at middle of interspaces. Hind wings dark 
brown; a fuscous shade on discocellular. Wings below dull brown; 
a faint darker postmedial line; a fuscous brown streak on disco- 
cellular of hind wings. The legs very hairy. 

Expanse.—40 mm. 

Habitat.—Geldersland, Surinam River. 
Type.—Cat. No. 16579, U.S.N.M. 


LEPTOCTENISTA GRANDIMACULA, new species. 


Male.—Body brown; a fuscous tuft at base of palpi; abdomen 
dorsally thickly irrorated with dark brown; lateral tufts luteous. 
Fore wings brown, paler shaded toward apex; the veins terminally 
light brown; a black basal line across costa and cell, thickest on 
costa; a fine brown antemedial line, geminate, slightly outcurved, 
followed on costa by a black brown spot, in cell by the large black 
orbicular, and some black brown scales close below median; reni 
form light brown, finely edged with whitish, preceded by a few 
black scales in cell, and followed by a large dark brown spot from 
vein 4 to costa, outwardly edged by a wavy white line; traces of a 
geminate dark brown line from this spot to inner margin on inter- 
spaces; some grayish white and dark brown irrorations on inter- 
spaces beyond, limited by a fine and indistinct subterminal line, 
preceded on costa by a small fuscous brown spot; a wavy terminal 
dark brown line. Hind wings fuscous brown; cilia buff brown. 
Hind wings below brownish white; a dark discal spot; a postmedial 
dark line interrupted between veins 4 and 2; dark terminal points. 

The tarsi with long fringe above to near ends. 

Expanse.—32 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16580, U.S.N.M. 


LEPTOCTENISTA HADENOIDES, new species. 





Male.—Palpi, head, collar, thorax, and basal tuft on abdomen 
dark brown; abdominal tuft followed by a small grayish white dorsal 
tuft; abdomen dull fuscous brown. Fore wings dark brown; fuscous 
brown shades at base; an indistinct paler brown antemedial line 
defined by irregular fuscous brown shadings on either side; orbicular 
fuscous brown partly edged with whitish scales; a fuscous brown 
curved line on discocellular inwardly edged by a fine white line, and 
followed by a buff brown shade; postmedial interrupted, vertical 
below discocellular, shaded with lighter brown; some white irrorations 
medially above submedian; subterminal buff brown, vertical from 
costa to vein 4, outcurved between 4 and 3, then incurved, edged 
with fuscous brown shades, and partly with white scales; termen 
lighter brown with a marginal, lunular, fuscous brown line; cilia 
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spotted with buff. Hind wings fuscous brown; cilia tipped with 
grayish buff. Wings below dark brown, the termen dark grayish; 
a faint fuscous brown postmedial shade. 

Expanse.—27 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16581, U.S.N.M. 


LEPTOCTENISTA OREAS, new species. 


Male.—Palpi fuscous brown. Head, collar, and thorax dark 
brown. Abdomen dull brown. Fore wings brown, the lines fuscous 
brown; a basal line; antemedial fine, angular; orbicular small, fus- 
cous brown; a curved buff line on discocellular, the middle of its inner 
edge with a small fuscous spot; postmedial slightly outcurved, finely 
dentate, outwardly finely edged with light brown; subterminal fine, 
indistinct, light brown, followed by darker shadings; terminal triangu- 
lar dark spots on interspaces; cilia fuscous brown, with a basal inter- 
rupted pale line, and light brown spots. Hind wings fuscous brown; 
cilia grayish white with a crenulate dark brown shade at base. Fore 
wings below buff brown; a dark discal point, postmedial line, and 
broad terminal shade. Hind wings below pale buff; a brown discal 
point, postmedial line, subterminal, and terminal shades; cilia spotted 
with brown. 

Ezxpanse.—30 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16582, U.S.N.M. 


LEPTOCTENISTA FUNEBRIS, new species. 


Male.—Body fuscous brown above, the head and collar mottled 
with lighter brown. Fore wings dark brown, the base of costa and 
cell still darker to a light brown shade preceding the antemedial, 
which is fuscous, inangled in cell, on fold, and on submedian; orbicu- 
lar small, fuscous; a small fuscous spot on discocellular preceded by 
a few grayish scales; postmedial poorly defined, fine, fuscous, in- 
angled on fold, irregularly outbent below it; a lighter brown shade 
beyond postmedial, followed by a dark brown dentate shade inwardly 
edging the light brown subterminal; terminal semilunar velvety 
brown spots preceded by a lunular pale line mottled with lilacine gray; 
cilia fuscous gray brown, divided by a paler line, and paler tipped. 
Hind wings fuscous brown. Fore wings below dull brown; a dark 
postmedial line, and straight subterminal shade; terminal dark 
brown spots. Hind wings below grayish buff, the costal and outer 
margins tinged with brown; a fuscous line on discocellular; a dark 
postmedial and subterminal line; the termen narrowly darker shaded. 

Expanse.—24 mm. 

Habitat—Cayenne, French Guiana, 

Type—Cat. No. 16583, U.S.N.M. 
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LEPTOCTENISTA MALONIA, new species. 


Male.—Palpi: Second joint fuscous brown, fringed with lighter 
brown; third joint whitish buff. Head, collar, and thorax brown; 
some buff mottling on head. Abdomen above fuscous brown. Fore 
wings: Costal margin, cell, and termen light brown; inner margin 
whitish buff; an elongated black brown space between cell and sub- 
median from base to middle; a similar space between veins 2 and 5 
to near termen, subterminally upbent to costa; base of costa dark 
brown; an antemedial black brown line, expanding on costa, traceable 
across cell, and on inner margin; orbicular small, fuscous; a large 
fuscous spot at end of cell, preceded by a whitish line suffusing behind 
with dark outer space; postmedial fine, fuscous brown, dentate, 
traceable on pale portions; an outbent pale fascia from median below 
vein 2, separating the two dark spaces; some light reddish brown and 
fuscous irrorations on pale portions; terminal triangular lunate dark 
spots; cilia fuscous gray. Hind wings fuscous brown; a terminal 
darker line; a darker shade on discocellular. Wings below buff irro- 
rated with brown; fuscous discal spots and postmedial shade; a broad 
subterminal shade. Fore wings shaded with fuscous except on mar- 
gins. 

Expanse.—32 mm. 

Habitat. —Rockstone, British Guiana. 

Very similar to L. pretiosa Schaus; veins 3 and 4 on hind wings 
are from angle of cell; the postmedial shade below is nearer cell, 
whereas in pretiosa it is remote and linear. 

Type.—Cat. No. 16584, U.S.N.M. 


LEPTOCTENISTA LIGNEA, new species. 


Male.—Palpi dark brown. Head, collar, and thorax reddish 
brown; collar tipped with white; some whitish mottlings on vertex. 
Abdomen dark brown. Fore wings brown; a black brown shade be- 
low cell from base to beyond middle at submedian, in front reaching 
below orbicular, edged with whitish brown; a dark streak at base of 
inner margin; base of costa and antemedial streaks dark brown; 
orbicular small, beyond middle of cell, reniform larger, both fuscous 
brown; postmedial remote from cell, fine, fuscous brown, deeply 
lunular on costa, preceded below vein 6 by broad darker brown shad- 
ings, below vein 3 only indicated by shadings, followed above vein 6 
by a broad subterminal dark brown shade; terminal triangular fus- 
cous brown spots. Hind wings dark brown. Wings below brown; 
fuscous discal points, and a dark outcurved postmedial line; no 
terminal spots. 

Expanse.—35 mm. 

Habitat.—Omai, British Guiana. 
Type.—Cat. No. 16585, U.S.N.M. 
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LEPTOCTENISTA CRINIPES, new species. 


Male.—Head, collar, thorax, and wings dark brown. Abdomen 
fuscous. Fore wings: Lines fuscous brown; antemedial almost ver- 
tical, slightly inset in cell, outset on inner margin, closely followed 
by a small black orbicular spot; reniform small, round, yellow brown 
edged with fuscous brown; postmedial outcurved beyond cell, wavy, 
vertical below reniform; small terminal fuscous spots on interspaces. 
Hind wings without markings. Wings below uniform fuscous brown. 
Fore legs hairy. Hind tibia fringed above and below with long fus- 
cous brown hairs. 

Expanse.—26 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16586, U. S.N.M. 


ANORENA, new genus. 


Male.—Palpi short; second joint obliquely ascending, broader at 
end; third joint smooth, very short, downturned. Antenne pu- 
bescent, ciliate. Fore tibie hairy; hind tarsi heavily fringed above. 
Fore wings narrow at base, expanding terminally; outer margin 
obliquely rounded; vein 3 from before lower angle; 4 and 5 from 
lower angle; 6 from upper angle; 7, 8, 10 from areole; 9 on long stalk 
with 8; 11 free. Hind wings: Outer margin oblique; veins 3 and 4 
from lower angle; 5 well above angle; 6 and 7 from upper angle. 

Type of genus.—Anorena hyrtacides Schaus. 


ANORENA HYRTACIDES, new species. 


Male.—Body and wings brown faintly tinged with lilacine; two 
small white points on abdomen towards base. Fore wings: Lines 
dark brown, fine; antemedial line inset in cell, twice outcurved below 
it; orbicular and reniform black points; a faint medial line out- 
curved at end of cell; inbent from vein 3; postmedial outcurved 
around cell, lunular dentate; a subterminal dentate shade, slightly 
darker than ground color; a terminal dark line, interrupted by pale 
points at veins; costa at base and medially narrowly dark yellow 
with small black spots. Hind wings: Costal margin broadly duller 
without markings; a dentate postmedial line on inner half of wing; 
faint traces of subterminal shade; terminal line as on fore wing. 
Hind wings below paler, shaded with gray; a dark discal point; a 
medial and postmedial brown line, 

Expanse.—25 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16587, U.S.N.M. 


95278°—Proc.N.M.vol.46—13——33 
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ATENERIA, new genus. 


Male.—Palpi obliquely ascending; second joint broad, thickly scaled; 
third joint short, smooth, downbent. Antenne pubescent. Fore 
legs hairy. Fore wings: Apex acute; outer margin obliquely rounded; 
vein 3 well before lower angle of cell; 4 and 5 from lower angle; 6 
from upper angle; 7 from areole; 8, 9, 10 on long stalk from areole; 11 
free. Hind wings: Outer margin rounded; cell short, narrow, 
upeurved ; vein 3 much closer to vein 2 than to vein 4; 5 equally dis- 
tant from 4; 6 and 7 from upper angle; 8 anostomosing with 7 to 
beyond middle of cell. 

Type of genus.—Ateneria crinipuncta Schaus. 


ATENERIA CRINIPUNCTA, new species. 


Male.—Body buff irrorated with light brown; second joint of 
palpi terminally dark brown. Fore wings buff thinly irrorated with 
fuscous brown; a small tuft on costa near base; some dark brown 
scaling forming an indistinct fine antemedial line; orbicular round, 
covered with long black hairs; a black point at end of cell; post- 
medial line fine, vertical on costa above discocellular, deeply out- 
curved around cell, fuscous brown, slightly lunular; subterminal 
fuscous scaling forming an irregular shade; marginal black points on 
interspaces. Hind wings shaded with smoky brown, the cell and 
costa whitish; terminal dark points; the subcostal from near base to 
end of cell fringed with long downturned yellow buff hairs. Wings 
below whiter; a postmedial dark line on costal margin of fore wings, 
and a faint subterminal shade; a black discocellular spot and post- 
medial line on hind wings; terminal spots on both wings. 

Expanse.—23 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16588, U.S.N.M. 


SINOSIA, new genus. 


Male.—Palpi obliquely ascending, less than twice the length of 
head; second joint thickly scaled with curved fringe above; third 
joint fringed below. Antenns pubescent. Tibie hairy. Fore 
wings narrow; outer margin sinuous; vein 3 before lower angle; 4 
and 5 apart from lower angle; 6 from upper angle; 7, 8, and 9 stalked; 
10 from areole; 11 free. Hind wings: Veins 3, 4, and 6 and 7 shortly 
stalked, 5 from near lower angle. 

Type of genus.—Sinosia inornata Schaus. 


SINOSIA INORNATA, new species. 


Male.—Palpi fuscous brown tipped with roseate brown. Head 
roseate buff. Collar, thorax, and fore wings roseate buff thinly irro- 
tated with brown. Abdomen fuscous brown with pale segmental 
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limes. Fore wings: Some black irrorations on basal area; a broad 
reddish brown medial shade, widest on inner margin, its outer edge 
outbent from costa; extreme costa reddish brown; a large similar 
spot on discocellular with some black irrorations; a streaky post- 
medial shade outcurved beyond cell; a faint subterminal shade. 
Hind wings fuscous brown. Wings below brownish gray; faint 
discal points; the costa of fore wing reddish brown. 

Expanse.—24 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16589, U.S.N.M. 


NEOPTODES, new genus. 


Male.—Paipi obliquely ascending, short; second joint moder- 
ately scaled; third joint very short, slender. Antenns# pubescent. 
Fore legs hairy; tibie slightly dilated. Fore wings narrow; vein 3 
before lower angle; 4 and 5 from lower angle; 6 below upper angle; 
7, 8, 9 stalked from upper angle; 10, 11 free, 11 approximated to 10. 
Hind wings: Veins 3 and 4 well stalked; 5 close to lower angle; 6 
and 7 shortly stalked. 

Type of genus.— Neoptodes caicus Schaus. 


NEOPTODES CAICUS, new species. 


Male.—Palpi buff brown. Head and collar dark brown; thorax 
brown. Abdomen dull smoky brown. Fore wings: Inner margin 
broadly buff brown, otherwise fuscous brown, with buff brown shad- 
ings preceding subterminal line; a broad antemedial darker shade; 
orbicular indistinct, large, round, irrorated with dark gray scales; 
reniform brown, edged with fuscous, preceded by two small grayish 
spots, and followed by some dull gray shading; postmedial line very 
indistinct, lunular, partly geminate; subterminal grayish, inbent op- 
posite cell, and below vein 2, faintly edged with fuscous brown; 
outer margin clearer brown; fuscous streaks on interspaces, cut by 
small marginal grayish spots; terminal buff brown points at veins. 
Hind wings smoky brown. Hind wings below grayish white shaded 
with brown; a dark discal spot; a faint postmedial line; subtermi- 
nal shades at costa, opposite cell, and near inner margin. 

Expanse.—22 mm. 

Habitat.—-St. Jean, Maroni River. 

Type.—Cat. No. 16590, U.S.N.M. 


OSTHA OENOPION, new species. 


Male.—Body dark purplish brown above, dull brown below. 
Wings dull brown; very faint terminal whitish points; a few pale 
scales indicating a subterminal line. Fore wings: Medial space 
darkest; markings dull lilacine gray, fine; antemedial line barely 
indicated; an orbicular point; two incurved lines on discocellular; 
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postmedial from a white spot on costa above reniform, outbent along 
costa, wavy, incurved and lunular below vein 4. Hind wings: A 
darker shade on discocellular; postmedial line upcurved below vein 3. 
Wings below dull fuscous gray with some lilacine irrorations; darker 
lines on discocellular; a postmedial line outwardly pale edged. 

Ezxpanse.—22 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16591, U.S.N.M. 


OSTHA OFELLA, new species. 


Male.—Body and wings above purplish brown. Vertex lilacine 
gray. Wings: Small subterminal clusters of whitish scales forming 
an indistinct line; some white irrorations on outer margin; terminal 
white points at veins. Fore wings: Some whitish irrorations on 
costa; a fine antemedial white line, outangled on costa, slightly 
ineurved across cell, outwardly darker shaded; an irregular yellow- 
ish white spot on discocellular; postmedial fine, white, inbent on 
costa, outcurved beyond cell, wavy, inwardly dark shaded. Hind 
wings: A fine lilacine streak on discocellular; postmedial as on fore- 
wing, upcurved below vein 3. Wings below whitish gray; a dark 
streak on discocellular, fine postmedial line, and subterminal shade 
cut by veins; cilia dull fuscous brown. 

Expanse.—16 mm. 

Habiiat.—St. Jean, Maroni River. 

Type.—Cat. No. 16592, U.S.N.M. 


OSTHA? CYBELE, new species. 


Female.—Head, collar, and abdomen except basal segment dark 
gray. Thorax, basal segment of abdomen, and wings cinnamon 
brown. Wings: Cilia fuscous with cinnamon spots at veins; a faint 
subterminal fuscous gray shade, and similar faint postmedial line. 
Fore wings: A fine wavy fuscous-gray antemedial line; a white 
orbicular point circled with fuscous; similar white points on disco- 
cellular in front and behind. Hind wings: A fuscous-gray shade on 
discocellular and two white points. Wings below dull grayish brown. 

Expanse.—28 mm. 

Habitat.—Rockstone, Essequebo River. 

Type.—Cat. No. 16593, U.S.N.M. 


AZATHA? PULCHRA, new species. 


Male.—-Palpi gray brown edged below with black. Frons white; 
vertex and body above grayish brown; some darker dorsal tufts on 
abdomen. Body below white. Fore wings narrow, outer margin 
oblique; the base narrowly whitish buff with some small black spots, 
followed by a dark reddish brown shade, sharply outbent below cell 
and vein 2, but not reaching postmedial line; this reddish brown space 
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is partly paler mottled, its outer edge incurved and followed in places 
by bluish white scaling; medially the costa is fuscous brown; the 
cell space, between veins 2 and 3 to postmedial and inner margin, 
lilacine gray crossed by fine darker lines of scales, paler on inner 
margin than in cell; a purple gray line on discocellular, inwardly 
edged by a straight fuscous line, outwardly by a similar inangled 
line, which is followed by a dark purple brown shade; postmedial 
outcurved, whitish and buff on costa, lilacine from vein 6 to subme- 
dian, lilacine white on inner margin, edged throughout with dark 
brown; this line is somewhat broken between vein 2 and submedian; 
veins 2, 3, 4, and all the veins beyond postmedial buff white; outer 
space shaded with dark gray on interspaces; an outbent pale line 
from costa close to postmedial, finer, and incurved from vein 3, 
partly preceded by small fuscous spots, and a larger dark brown spot 
on inner margin; two inbent lines from costa towards apex, and a 
straight subterminal pale line from vein 6 to tornus; terminal dark 
spots. Hind wings: Costa whitish; base lilacine with coarse brown 
irrorations below cell; three postmedial reddish brown lines, divided 
by paler lines, all slightly upbent at vein 2, the last line followed by 
a broad brown shade, limited by a grayish white subterminal line; 
outer margin buff white irrorated with fuscous gray, thickly towards 
anal angle; a terminal interrupted brown line, expanding towards 
apex. Wings below whitish. Fore wings: The inner margin fus- 


cous, upbent subterminally; dark terminal spots. Hind wings: A 
dark streak on discocellular; a faint geminate postmedial line; a 
broad fuscous marginal shade. 

Expanse.—32 mm. 

Habitat.—Feldersland, Surinam River. 

Type.—Cat. No. 16594, U.S.N.M. 


ORTHOGRAMMA MODESTA, new species. 


Male.—Body and wings above brownish gray, slightly paler 
beyond line. Fore wings: Antemedial white points on veins; orbic- 
ular and reniform faintly indicated by slightly paler shadings; outer 
line brown, fine, outangled just above vein 7, followed by a broader 
dark brown line which diverges to apex at vein 7; on hind wings this 
line is straight to inner margin beyond middle, and is preceded by a 
broad yellow brown shade; subterminal black points, and a faint 
paler marginal line on both wings. Wings below duller, paler, the 
hind wings almost white on basal half; darker lines on discocellu- 
lars; a fine postmedial line; an antemedial line on hind wings. 

Expanse.—40 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16595, U.S.N.M. 
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PANGRAPTA? SUBGEMINATA, new species. 


Male.—Palpi whitish gray, the second joint terminally shaded 
with fuscous. Body above, and wings dark slate brown; a fine 
interrupted darker terminal line; cilia tipped with pale brown; the 
lines darker. Fore wings: Antemedial line forming three curves, 
inwardly pale shaded; orbicular small, fuscous, edged with white; 
medial line slightly outcurved in cell; reniform long and narrow, 
white, cut by a vertical and horizontal brown lines; postmedial 
slightly outcurved, wavy, outwardly faintly paler edged, and fol- 
lowed by a fine, less distinct line; subterminal] linear on costa, macu- 
lar from below vein 6. Hind wings: A faint antemedial line; white 
spots on discocellular; postmedial as on fore wings, lunular dentate; 
subterminal spots outwardly shaded with bluish gray; similar shad- 
ing on termen between veins 2 and 5. Wings below whitish gray 
irrorated with dark brown. Fore wings: Orbicular spot velvety 
black; medial line outangled in cell; a white shade on discocellular 
crossed by a fuscous line with points; postmediai distinctly gemi- 
nate; subterminal line followed by a small black spot on costa; a 
terminal line cut by veins. Hind wings tinged with brown, darkest 
on termen; antemedial line preceded by a spot in cell; a dark line 
with points on discocellular, outwardly white shaded; postmedial 
geminate; subterminal line partly edged with white outwardly; inner 
margin whiter. 

Expanse.—26 mm. 

Habitat.—St. Laurent, Maroni River. 

Very similar above to P. minuta Druce., but quite different below. 

Type.—Cat. No. 16596, U.S.N.M. 


PANGRAPTA? DILUCIDA, new species. 


Male.—Palpi whitish, the second joint banded with brown at 
base and end. Body and wings pale buff, the thorax tinged with 
gray. Wings: Lines fine, dark brown. Fore wings: Base of costa 
dark brown; antemedial, and medial lines outbent, wavy; orbicular 
whitish buff edged with pale brown; reniform large, whitish, broken 
jnto spots by fine brownish lines, and similarly edged; postmedial 
outbent to vein 4, then irregularly incurved; a subterminal brown- 
ish line before apex; below vein 5 small fuscous spots, some cut by 
a white line, the largest spot between veins 2 and 3. Hind wings: 
Medial and postmedial lines, the latter outcurved beyond cell; sub- 
terminal spots as on fore wings. Wings below shaded with light 
brown, the inner margins, and the costa of fore wings whitish; 
gome brown irrorations; the lines straighter. Fore wings: Orbicular 
dark brown edged with white; medial line outbent preceded by 
some dark brown points on submedian fold; reniform white with 
three dark points; subterminal spots between veins 2 and 5, the 
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largest below vein 3; a dark terminal line. Hind wings: A dark 
point in cell; medial line outeurved; a white shade on discocellular 
with dark points at ends and middle; postmedial wavy between 
veins 5 and 2; a dentate subterminal whitish line, partly finely dark 
edged, shaded with fuscous between veins 2 and 4. 

Expanse.—24 mm. 

Habitat.—Cayenne, French Guiana. 

This species, P. subgeminata Schaus, and P. minuta Druce, require 
a new genus. 

Type.—Cat. No. 16597, U.S.N.M. 


THERMESIA OCRESIA, new species. 


Female.—Palpi, and head gray brown, the vertex mottled with 
whitish. Collar brown. Thorax, abdomen, and wings grayish, 
faintly tinged with lilacine; abdomen with darker irrorations and 
whitish segmental lines. Wings: A straight subterminal brown 
line, inwardly edged with white; an interrupted terminal fine dark 
line, expanding at middle of interspaces, other lines very fine, wavy. 
Fore wings: Antemedial line double, well apart, the inner line less 
distinct; a fine line on discocellular followed by a fainter incurved 
line, forming a narrow reniform; postmedial outcurved, touching 
reniform behind, followed by a fainter, finely lunular, line, broadly 
shaded with pale brown on inner margin; termen slightly shaded 
with brown. Hind wings: A fine line on discocellular; postmedial 
followed by a second line, the entire space to subterminal shaded 
with brown; termen slightly shaded with brown. Wings below 
buff white, with some grayish irrorations; dark discal points; traces 
of postmedial lines; terminal line as above. 

Expanse.—28 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16598, U.S.N.M. 


THERMESIA GLYCERA, new species. 


Female.—Palpi brown irrorated with fuscous brown. Body dull 
brown, the thorax slightly paler. Fore wings: Basal half olive 
brown limited by the postmedial whitish buff line, which is deeply 
outcurved below costa, and inbent to middle of inner margin; the 
costa pale shaded beyond the line; antemedial line fine, fuscous 
brown, outcurved on costa, and below subcostal; traces of a fine 
medial line; outer space slightly paler; a dark brown subterminal 
shade almost straight; termen narrowly paler, with an interrupted 
fine dark line. Hind wings: The base brown shading to fuscous 
brown before the pale postmedial line; a few dark irrorations beyond 
the postmedial; the subterminal shade less distinct; the terminal 
dark line more continuous. Fore wings below brown; postmedial 
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fine, fuscous; subterminal shade black, broad, expanding near inner 
margin. Hind wings below: Base grayish brown with dark irrora- 
tions; postmedial line fuscous, heavily marked toward inner margin; 
space beyond brownish buff; subterminal black shade, broad, 
expanding to apex on costa; some marginal darker shading. 

Expanse.—29 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16599, U.S.N.M. 


APISTIS ONEROSA, new species. 


Male.—Antenne ciliate. Palpi dark brown, irrorated with white, 
fringed below with reddish. Head and thorax dark purplish, mottled 
with grayish hairs. Collar tinged with dull, dark, reddish brown. 
Abdomen fuscous gray, anal hairs whitish. Tarsi whitish. Fore 
wings dark brown glossed with lilacine, crossed medially by dark 
brown striz; lines fine, dark brown; antemedial vertical, outangled 
in cell, more deeply outangled on submedian; orbicular round, indis- 
tinct, paler brown, glossed with lilacine; reniform large, paler brown; 
a fuscous brown shade in cell between the spots; postmedial fine, out- 
curved on costa, outwardly edged by a pale shade and light brown 
points on veins; subterminal fuscous points on interspaces; termen 
irrorated with lilacine; a terminal fine line, expanding at middle of 
interspaces. Hind wings more grayish brown, the termen as on fore 
wings; a postmedial fine brown line, angled on inner margin. Fore 
wings below grayish brown, the costa deep yellow; a pale line on dis- 
cocellular; a fuscous postmedial line. Hind wings below whitish 
lilacine irrorated with brown; a dark spot on discocellular, and finely 
wavy postmedial line. 

Expanse.—50 mm. 

Habitat.—Peru. 

Type.—Cat. No. 16600, U.S.N.M. 


EROMIDIA, new genus. 


Male.—Antennez almost as long as fore wing. Palpi obliquely 
ascending, moderately scaled, the third joint one-third as long as 
second. Legs long and slender; fore legs slightly fringed, the tarsi 
with small tuft at base; hind legs smooth, the inner medial spur long. 
Fore wings narrow, the apex acute, the outer margin oblique, less so 
in female; vein 3 from lower angle of cell; 4 and 5 above and apart; 
6 from upper angle; 7, 8, 10 from areole which is narrow, 8 and 9 on 
long stalk; 11 from cell approximating 10. Hind wings broad; costa 
straight, outer margin slightly rounded; cell short; 3 and 4 from 
lower, 6 and 7 from upper angle; 5 above lower angle. 

Type of genus.—Eromidia clotho Schaus. 
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EROMIDIA CLOTHO, new species. 


Male.—Palpi brown, the third joint darker with white ring at base 
and white tip. Body and wings yellow brown; vertex behind shaded 
with white. Fore wings: Costa to postmedial thickly irrorated with 
black; antemedial line faintly indicated, whitish; orbicular small, 
black, pale edged; reniform irregular, brown, edged with fuscous, and 
then with whitish; postmedial close beyond cell, faint, whitish, 
inwardly edged with fuscous on costa; outer space with fine fuscous 
stri#; a marginal and a terminal fine white wavy line, the former 
partly obsolete and preceded by small fuscous spots, the latter fol- 
lowed by fuscous points. Hind wings: A white line on discocellular; 
a fine white outer line; the space beyond with fuscous striw; a 
terminal lunular white line, outwardly filled in with black. Fore 
wings below brownish with darker strie, the inner and outer margins 
grayish; traces of an outcurved medial line; orbicular and reniform 
black spots edged with whitish. Hind wings below grayish, tinged 
with pale brown, and with some brown striw; the terminal line as 
above. The female is browner, faintly tinged with lilacine, the lines 
more distinct; the cilia brown tipped with white; also with dark 
spots on fore wings. Underneath the wings are darker than in the 
male, with a black discal spot on hind wings and a white outer line. 

Expanse.—23 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16601, U.S.N.M. 


BENDIS? NIGRILUNATA, new species. 


Male.—Body and wings above dark gray, the head and collar 
faintly tinged with brown. Fore wings: Costa narrowly brown; 
antemedial line brown, fine, wavy, vertical; orbicujar a small brown 
spot edged with paler gray; a narrow medial brown shade; reniform 
large, outlined in dark brown, its outer edge inangled; postmedial 
line brown, fine, lunular, outcurved, followed between veins 4 and 6 
by a narrow brown shade; subterminal black points, the one above 
vein 5 shaded with brown; small marginal spots and an irregular 
terminal dark line. Hind wings shaded with brown to just beyond 
postmedia] line, which is fine, dark brown, lunular, and is followed 
close to inner margin by a large velvety brown black lunule; terminal 
space as on fore wings. Wings below duller, paler gray; hind wings 
from base to beyond postmedial whitish; whitish lines on discocel- 
lular edged with dark gray; the postmedial less lunular, especially on 
fore wings. 

Expanse.—35 mm. 

Hathitat.—St. Laurent, Maroni River. 

Somewhat like B. gentilis Schaus. 

Type.—Cat. No. 16602, U.S.N.M. 
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GLYMPIS PARVIPUNCTA, new species. 


Male.—Palpi and frons fuscous. Body and wings light cinnamon 
brown. Fore wings: Antemedial and postmedial lines pale, darker 
edged on medial side, straight, almost vertical; a black point on dis- 
cocellular; traces of an irregular pale subterminal line; terminal dark 
brown spots. Hind wings: Costa pale shaded; traces of a straight 
postmedial line; an interrupted dark brown terminal line. Wings 
below paler, the hind wings whitish irrorated with brown; dark 
discal spots; a curved postmedial line on hind wings. 

Expanse.—21 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16603, U.S.N.M. 


DAGASSA DEUCALION, new species. 


Male.—Palpi brown irrorated with white, fringed below with gray; 
the tips of joints white. Body and wings grayish brown; head and 
collar dark brown; front of thorax white. Fore wings: Costa yel- 
lowish to beyond middle; lines fine, darker; antemedial outcurved, 
inwardly partly shaded with white; an orbicular white point; medial 
line outbent to near end of cell; a curved line on discocellular edged 
with white; postmedial outcurved, outwardly finely edged with 
whitish, and followed by a fine parallel shade; subterminal indicated 
by faint whitish shading; cilia grayish crossed by a dark line, and 
dark spotted. Hind wings: A fine medial line; postmedial geminate 
divided by a whitish line; traces of subterminal spots; a marginal 
dark brown spot at anal angle; cilia white crossed by a brown line. 
Fore wings below pale olive brown crossed by dark striw, except on 
outer margin, which is pale grayish; fine medial and postmedial lines; 
a dark orbicular point, and line on discocellular; subterminal dark 
spots in a straight line. Hind wings below whitish gray crossed by 
dark strie, except on termen; a dark spot on discocellular; a medial 
line, and fainter postmedial line; a subterminal brown shade, partly 
interrupted; a terminal brown line. 

Expanse.—27 mm. 

Habitat.—Geldersland, Surinam. 

Type.—Cat. No. 16604, U.S.N.M. 


DAGASSA? PYRRHA, new species. 


Female.—Palpi light brown, irrorated with fuscous brown; tips of 
joints white. Head and collar brown. Thorax slate color tinged 
with lilacine. Abdomen above dull brown with fuscous gray seg- 
mental lines. Wings brown crossed by fine darker strie; costa finely 
yellowish to beyond middle, more densely striated; lines darker 
brown; antemedial evenly outcurved; medial outcurved in cell; post- 
medial outcurved on costa, outwardly paler shaded, followed by a 
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darker shade to termen, almost fuscous from vein 5 to inner margin; 
dark points at ends of discocellular, connected by a fine line; sub- 
terminal whitish points on interspaces preceded by fuscous shades; 
cilia fuscous tipped with white at tornus and near apex. Hind wings 
with finer strie; a dark brown antemedial line; a small round spot 
on discocellular; postmedial line bright brown, geminate, divided by 
a whitish lilacine line; traces of faint fuscous subterminal spots; cilia 
tipped with white, except near vein 3, where it is grayish. Fore wings 
below buff gray striated with fuscous, the disk of fore wings to apex 
tinged with pale roseate brown; a terminal dark line. Fore wings: 
A medial spot on fold; a black orbicular point, and line on discocel- 
lular; subterminal pale points preceded by fuscous shadings between 
veins 6 and 7, and 2 and 5. Hind wings: A spot on discocellular, and 
a line from it to inner margin; a faint medial line on costa; post- 
medial macular, outwardly pale shaded; some subterminal fuscous 
spots. 

Expanse.—25 mm. 

Halitat.—Rockstone, Essequebo River, British Guiana. 

Type.—Cat. No. 16605, U.S.N.M. 


ORSA OCULATA, new species. 


Male.—Palpi dark brown, fringed below with gray, the joints tipped 
with white. Frons mottled white and gray. Body and wings above 
slate brown; thorax whitish below collar; body below white, legs 
creamy white. Fore wings: The costa finely yellow with black spots 
at lines; lines slightly darker; antemedial outcurved, inwardly edged 
with some whitish scales on costa, and just below cell; medial line out- 
angled in cell, orbicular and reniform defined by some whitish scaling; 
postmedial outcurved, outwardly pale edged and followed by a narrow 
parallel shade; subterminal defined by small whitish spots; cilia 
partly whitish at apex and tornus. Hind wings: A faint medial line, 
followed by a large round white spot from vein 3 to costa, its outer 
edge wavy; a dark lilacine postmedial line, dark edged, spotted with 
white opposite cell, and at anal angle; cilia partly white. Fore wings 
below lilacine gray crossed by dark strie; cell and space beyond to 
apex fuscous gray; tornus and termen near apex whitish, with few 
strie; medial, and postmedial geminate lines; an orbicular point and 
dark line on discocellular. Hind wings below: Base and inner margin 
lilacine white, with darker strize except on inner margin; medial line 
distinct ; the large white spot diffuse, its margins striated; postmedial 
line partly interrupted; outer margin broadly fuscous gray with a few 
whitish strie. 

Expanse.—27 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16606, U.S.N.M. 
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OROSCOPA BELUS, new species. 


Female.—Palpi and frons whitish gray with some fuscous spots; 
vertex brownish gray. Collar whitish, crossed by a fuscous line in 
front. Thorax pale gray; abdomen slightly darker with some brown 
irrorations, and paler segmental lines; a fuscous and brown trans- 
verse line at base. Wings pale gray; a few brown irrorations; termi- 
nal brown points; cilia yellow brown. Fore wings: Lines fine, 
brown, darker on costa and inner margin; antemedial line outangled 
below vein 2, deeply inbent to inner margin; orbicular minute, whitish; 
reniform white, finely edged with dark gray and brown, containing 
inwardly a small semihyaline indistinct spot, and crossed by some 
grayish and yellow brown scaling, followed by a white shade; post- 
medial geminate, deeply outcurved beyond cell, and inbent to inner 
margin close to antemedial line, followed by a third line, slightly wavy, 
and more remote on costa; a white shade above vein 6 from post- 
medial to apex; subterminal indicated by dark shading forming spots 
between veins 5 and 7, preceded on inner margin by a fuscous shade. 
Hind wings: A geminate fuscous line at base; an outer white line, 
outcurved below costa, partly finely edged with dark brown. Wings 
below grayish white, some scattered fuscous irrorations; suffusing 
fuscous lines at base of fore wings, and antemedially on hind wings, 
not reaching inner margin; a similar cluster of lines on fore wings 
medially below cell, joined by a geminate line from costa across end 
of cell; a point on costa beyond it; subterminal fuscous spots toward 
costa and at inner margins; some olive gray shading on fore wing post- 
medially; termen of hind wings more thickly irrorated with dark 
scaling. 

Expanse.—35 mm. 

Habitat.—Bejuco River, Panama. 

Type.—Cat. No. 16607, U.S.N.M. 


EREBOSTROTA ALBIPICTA, new species. 


Male.—Palpi and frons gray mottled with fuscous brown; vertex 
dark brown. Collar white; thorax and abdomen pale brown, the 
thorax behind and abdomen at base white. Wings pale brown with a 
few scattered black scales. Fore wings: Costal margin white, ex- 
panding to vein 6 subterminally; a basal and a subbasal white point 
below cell; a round antemedial white spot below cell, and another on 
inner margin; a small white spot on discocellular containing some 
black scales; a postmedial outcurved lunular line, defined by the 
white markings on costa, and followed from vein 4 to termen by a 
white space, crossed by a subterminal pale brown shade, and similar 
terminal shadings between veins 2 and 3; small subterminal white 
spots above vein 4 and above vein 6; marginal black points. Hind 
wings: Base white; a white point on discocellular; an outer broad 
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white shade from above vein 4 to inner margin; smaller spots from 
vein 6 to costa; some subterminal white spots; anal angle white; 
marginal black points. Wings below whitish with some brownish 
strie and irrorations; a black point on discocellular of fore wings. 

Expanse.—45 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16608, U.S.N.M. 


TRIOMMATODES AGENOR, new species. 


Male.—Antenne pectinated. Palpi fuscous gray mottled with 
white. Body and wings above light brown; collar fuscous brown in 
front edged with a white line. Fore wings: Antemedial white points 
on veins, partly edged with fuscous purple; a dark orbicular point; 
a faint wavy, purplish, medial line; postmedial fine, purplish, deeply 
outcurved beyond cell, marked with white points and dark streaks on 
veins, followed by some dark scaling between vein 2 and submedian; 
subterminal and terminal fuscous-purple spots. Hind wings: The 
anal angle lobed; inner margin buff white; a black discal point, fol- 
lowed by a wavy line; postmedial consisting chiefly of white points, 
and a line from vein 2, followed by a silvery white spot on inner mar- 
gin; subterminal and terminal spots as on fore wing. Fore wings 
below dull brown; a black orbicular point; subterminal and terminal 
points. Hind wings below yellow brown; a fuscous discocellular line, 
heavy postmedial line, and broad terminal shade. 

Expanse.—40 mm. 

Habitat.—Rockstone, Essequebo River. 

Type.—Cat. No. 16609, U.S.N.M. 


TRIOMMATODES CANIDIA, new species. 


Male.—Antenne pectinated. Head and collar brown. Thorax, 
abdomen, and wings lilacine slate color; lines brown tinged with 
olive. Fore wings: An antemedial, medial, and postmedial vertical 
line; orbicular and reniform indicated by faint brownish lines; ter- 
minal space brown shaded, leaving a subterminal lilacine shade out- 
angled between veins 3 and 4, and marked with dark points on inter- 
spaces; traces of a marginal pale line. Hind wings: A fine line on 
discocellular; a faint medial line; postmedial line distinct, vertical to 
inner margin above angle, then marked by a short white line, followed 
otherwise by some white points; subterminal dark points on a lilacine 
shade; traces of a marginal lilacine line. Wings below dull grayish 
brown; a postmedial dark line more distinct on hind wings; a whitish 
line on discocellular of same wings. 

Expanse.—36 mm. 

Habitat.—St. Jean, Maroni River 

Type.—Cat. No. 16610, U.S.N.M. 
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TRIOMMATODES PYGMALION, new species. 


Male.—Antenne pectinated. Palpi olive brown, third joint gray 
tipped with white. Body and wings above olive brown; subterminal 
black spots on interspaces; a fine, slightly darker terminal line. 
Fore wings: An antemedial, and a medial darker line, the former with 
minute whitish points on veins; postmedial line finer, outcurved, 
indistinct with minute whitish points on veins. Hind wings: A 
medial and postmedial darker shade, the latter with a few white 
points; a round white spot on inner margin between the lines; anal 
angle well produced; veins 2 and 3 approximated for more than half 
their length, then diverging. Wings below dull grayish brown, the 
base of hind wings paler with a fuscous line on discocellular; a fine 
postmedial line; traces of subterminal spots. 

Expanse.—41 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16611, U.S.N.M. 


TRIOMMATODES ABERRANS, new species. 


Female.—Antennex pubescent, ciliate. Palpi fuscous gray, third 
segment white at base and tips. Body and wings cinnamon brown, 
the thorax tinged with gray. Wings: Postmedial line finely lunular, 
darker brown with white points on veins; small subterminal fuscous 
spots outwardly pale shaded; a fine terminal brown line interrupted 
by pale points on veins. Fore wings: Antemedial line fine, darker, 
preceded by whitish points on veins; orbicular small, fuscous, edged 
with yellowish brown; a wavy medial line; some fuscous points on 
discocellular surmounted by a buff shade; postmedial edged by a 
white line on inner margin. Hind wings: A dark line across disco- 
cellular with fuscous spots. Wings below pale buff irrorated with 
brown; dark discocellular and postmedial lines. Fore wings: A black 
orbicular point; subterminal ‘fuscous spots. Hind wings: A dark 
terminal shade. 

Expanse.—35 mm. 

Habitat.—Cayenne, French Guiana 

Type.—Cat. No. 16612, U.S.N.M. 


TRIOMMATODES PYLADES, new species. 


Male.—Antenne pectinated. Body dull dark brown; abdomen 
with whitish segmental lines. Fore wings dull dark brown; traces of 
a whitish antemedial line; orbicular, and reniform indicated by whit- 
ish edging; partmnetiel indicated by white points and edging, preceded 
from vein 2 to inner margin by a broad greenish gray shade; some 
outer grayish scaling from veins 2-6; subterminal grayish spots, lunu- 
lar toward costa; marginal spots on ‘interspaces, and whitish terminal 
points at veins. Hind wings dark grayish brown; a broad medial 
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yellow brown shade crossed by a fine postmedial dark line, and a small 
spot on discocellular; small subterminal and marginal whitish spots. 
Fore wings below dark grayish with traces of a darker medial and 
postmedial line. Hind wings below grayish buff; a medial and post- 
medial fine line; the termen broadly dark grayish. 

Expanse.—28 mm. 

Habitat.—Omai, British Guiana. 

Type.—Cat. No. 16613, U.S.N.M. 


TRIOMMATODES BELUS, new species. 


Male.—Antennex pubescent, ciliate. Palpi grayish brown. Head 
brown, the collar and thorax slightly paler. Abdomen grayish 
brown shaded with dull yellow at base. Wings brown; an irregular 
pale terminal fine line, followed by black points on interspaces. Fore 
wings: Base shaded with rust brown and a few black scales; ante- 
medial line fine, vertical, yellowish, edged with rust brown, and fol- 
lowed by a yellow shade from fold to near inner margin; orbicular and 
reniform large, outlined by fine pale lines; postmedial dull lilacine, 
fine, outangled at vein 7 where it is joined by another line from costa 
near apex; a faint pale subterminal line, defined by black spots on 
interspaces. Hind wings: A dark pale edged spot on discocellular; 
postmedial straight to inner margin near angle; subterminal round 
black spots from below vein 5; termen yellowish white from vein 2 to 
inner margin. Fore wings below dull brownish gray; dark orbicular, 
reniform, and subterminal spots; a postmedial outcurved line. Hind 

wings below yellowish white, the outer margin dark shaded from costa 
to vein 2; a dark shade on discocellular; a minutely lunular postme- 
dial line; a dark terminal line expanding at middle of interspaces on 
both wings; the anal space on hind wings only spotted. 

Expanse.—28 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16614, U.S.N.M. 


MULELOCHA ALBIBASALIS, new species. 


Female.—Body brown mottled with white, the thorax behind 
chiefly white. Fore wings: Base to medial line white; a fine subbasal 
dark brown line, and a large similar spot from costa to just below cell, 
from the outer edge of which the antemedial line diverges at sub- 
costal, and is inwardly broadly dark shaded on inner margin; medial 
line wavily outbent to near median, then vertical; wing beyond mid- 
dle lilacine brown, partly darker shaded; reniform space large, white, 
on which the reniform is partly outlined in dark brown, the white 
shading inbent at median to medial line; postmedial from costa 
above reniform where it is white edged, and followed by a dark shade, 
deeply outcurved, fuscous brown, macular from vein 7 to vein 2, 
outwardly finely edged and connected by a paler line; subterminal 
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shade broad, irregular, fuscous brown, outwardly edged by a white 
line on costa, otherwise by a paler lilacine brown shade; darker 
terminal shading at apex and between veins 2 and 5; a wavy terminal 
fuscous line, shaded with white between veins 5 and 7, and below 
vein 2. Hind wings: The base white; a fine medial line, interrupted 
by a large spot on discocellular, outwardly shaded with white; wing 
otherwise lilacine brown; postmedial broad, deeper lilacine, divided 
on costal half by a dark line, its inner edge lunular, whitish, preceded 
by a fuscous brown shade from vein 3 to costa, its outer edge followed 
by triangular fuscous brown spots; a subterminal fuscous brown 
shade from cell to vein 3; the marginal white shading more extended 
toward anal angle. Wings below slate brown; some marginal small 
white shades; cilia white and fuscous. Fore wings: A white spot in 
cell; the reniform space as above; a faintly darker postmedial line. 
Hind wings mottled with whitish at base; dark shade on discocellular 
large, containing a white spot; a medial and postmedial line, both 
faintly edged with whitish. 

Expanse.—25 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16615, U.S.N.M. 


MULELOCHA EREBEA, new species. 


Female.—Body purplish brown, the base of abdomen shaded with 
lighter brown; palpi and frons mottled with white. Fore wings 


brown shaded with slate color; a dark brown spot at base of inner 
margin, and one above submedian outset; antemedial line faintly 
indicated, marked by a dark brown spot from median to submedian; 
medial line faint on costa, angled at reniform, vertical, and dark 
brown to inner margin, followed in cell below angle by a small light 
brown spot; reniform narrow, white, incurved, dark edged, followed 
by a small light brown shade; postmedial fine, light brown, outcurved 
beyond cell, inwardly shaded with dark brown from vein 8 to inner 
margin, broadly so from below vein 8; subterminal similar, but 
vertical to vein 3, the brown shading broad from costa to vein 3, 
then narrow; a lunular marginal fuscous line, outwardly finely pale 
edged. Hind wings lighter brown at base and along inner margin; a 
dark line on discocellular; postmedial broad, dull lilacine, crossed by 
a dark brown line from costa to vein 2, inwardly broadly shaded 
with dark brown, outwardly so shaded, but chiefly opposite cell; a 
broad subterminal dark shade, narrowing toward anal angle; ter- 
minal line as on fore wings, preceded by some dull lilacine shading. 
Fore wings below dark gray brown, striated with yellowish white on 
costal margin, in cell, and just below it; reniform white; a dark 
postmedial shade just beyond cell; a marginal white spot above 
vein 5, and smaller streaks above 6, and on inner margin; traces of a 
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fine terminal white line. Hind wings below brown striated with 
yellowish white to beyond the postmedial dark line; a dark spot on 
discocellular crossed by a fine white line; some marginal white 
shadings. 

Expanse.—18 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16616, U.S.N.M. 


CAPNODES BACCATA, new species. 


Male.—Palpi dull roseate; a white spot at end of second joint 
above; third joint streaked below with fuscous, the tip white. Head, 
thorax, and base of abdomen brownish red, the abdomen otherwise 
grayish brown. Wings brownish red, the markings white; cilia 
spotted; marginal spots divided by small fuscous spots; subterminal 
spots slightly larger, preceded and followed by fine dull brown shades; 
postmedial spots small, outcurved, paired, followed by a large white 
shade on inner margins. Fore wings: Three small subbasal spots; 
an antemedial spot on costa, and an inset outcurved row of spots 
from below subcostal; orbicular small, round; reniform larger, round, 
small spots encircling it except on outer side; postmedial originating 
from a large spot on costa. Hind wings: Some small spots at end 
of cell. Fore wings below roseate brown; a small fuscous spot on 
discocellular; marginal fuscous spots followed by buff points inter- 


rupting a dark terminal line. Hind wings below whitish buff, 
shaded with roseate brown postmedially; a small fuscous spot on 
discocellular; marginal spots as on fore wing. 

Expanse.—32 mm. 

Habitat.—St. Laurent, French Guiana. 

Near Capnodes stellifera Schaus. 

Type.—Cat. No. 16617, U.S.N.M. 


CAPNODES CALAIS, new species. 


Male.—Palpi buff banded with fuscous brown, the third joint 
terminally hairy. Body and wings bistre brown; some scattered 
black irrorations on patagia and wings; outer margins finely crenulate. 
Fore wings: A faint medial darker line, outangled on discocellular; 
a faint postmedial outcurved line, broad and fuscous below vein 2, 
marked by small silvery white spots on vein 2 and fold, preceded 
below fold by a larger semilunar silvery spot edged with fuscous, 
terminating on inner margin in a curved silvery line; these spots are 
followed by subterminal and marginal fuscous shadings; traces 
of subterminal black points otherwise; terminal points on interspaces. 
Hind wings: A darker medial line; postmedial fine, indistinct, sur- 
mounted by a triangular silvery white spot on inner margin, and 
followed by fuscous mottlings near inner margin. Wings below 
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dull light brown; medial and postmedial dark lines better defined on 
hind wings, where there is also a dark subterminal shade. 
Expanse.—38—42 mm. 
Habitat.—St. Laurent, Maroni River. 
Type.—Cat. No. 16618, U.S.N.M. 


CAPNODES BARINE, new species. 





Male.—Body above brownish; four white points on frons; some 
dorsal white segmental spots on abdomen. Wings light brown 
with a few darker irrorations; lines consisting of small white spots; 
postmedial and subterminal inwardly shaded with dark brown. 
Fore wings: A subbasal, and a geminate antemedial line, the latter 
not paired; a white spot on discocellular closely followed by some 
small spots; postmedial line outcurved from subcostal; marginal 
spots faintly connected with terminal points on veins, other terminal 
points on interspaces. Hind wings: A darker shade on discocellular 
edged with whitish points; the marginal spots forming a more distinct 
wavy line. Wings below whitish brown; a white discocellular shade 
on fore wings; a dark spot on hind wings, and traces of a postmedial 
line and darker marginal shade. 

Ezxpanse.—21 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16619, U.S.N.M. 


CAPNODES PHAEDRA, new species. 


Male.—Palpi brown, fringed with fuscous below, the third joint 
blunt. Head, collar, and thorax brown, with faint darker irrorations; 
abdomen brownish gray, irrorated with fuscous gray; a pale dorsal 
line from vertex to anal segment. Wings brown more darkly irrorated 
except on outer margins; lines pale brownish yellow; a slightly 
lunular marginal pale line, and a pale terminal line, the space between 
them darker brown; cilia light gray, more darkly irrorated, crossed 
by two fine dark lines. Fore wings: Antemedial line outangled on 
subcostal, vertical below it; orbicular small, pale, containing a brown 
point; reniform large edged with dark brown and then brownish 
yellow; postmedial slightly outcurved; subterminal finely wavy, 
irregular, inbent opposite cell, and at vein 2. Hind wings: A large 
dark spot on discocellular, pale edged; postmedial straight, inwardly 
edged with darker brown; subterminal lunular. Fore wings below 
brownish, the costa and termen shaded with dark gray; a dark 
streak on discocellular; a terminal dark brown line. Hind wings 
below brownish white; a dark discal spot and heavily marked post- 
medial line; the outer margin broadly dark shaded, except at tornus. 

Expanse.—18 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16620, U.S.N.M. 
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CAPNODES PARTITA, new species. 

Male.—Palpi brownish buff, the third joint terminally grayish. 
Body grayish brown. Fore wings: Base grayish brown, limited by a 
vertical broad fuscous brown line; a fine wavy subbasal black line, 
not reaching costa; a coarse antemedial black line vertical on costa 
and crossed by a fine white line, inbent from subcostal to submedian, 
outer space whitish brown; a broad terminal brown shade, inangled 
opposite cell; an outbent postmedial white line on costa, followed by a 
grayish brown shade, and some fuscous brown shading on vein 8, from 
vein 8 to below vein 6, consisting of a geminate dark brown line; subter- 
minal black points on interspaces; marginal black points connected by 
a fine lunular line. Hind wings browner, paler shaded on postmedial 
toward costa; a fine black medial line; a broad fuscous brown post- 
medial shade, somewhat outbent to vein 3, below 3 consisting of a 
fuscous line with white points; subterminal points and terminal 
line as on fore wings. Wings below brownish white. Fore wings: 
Orbicular and reniform points; a fuscous medial line, heavy on 
costa; a very fine outcurved postmedial line; a dark subterminal 
point on costa. Hind wings: A well-marked medial and postmedial 
line; subterminal dark shading chiefly near costa. 

Expanse.—42 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16621, U.S.N.M. 


CAPNODES PELOPS, new species. 


Male.—Palpi fuscous gray, the third joint white at base and tips. 
Head, collar, and thorax dark brown, the latter behind and tips of 
patagia shaded with fuscous. Abdomen above dark gray, under- 
neath luteous. Fore wings: Base to antemedial fuscous brown, 
inclosing a lighter brown basal shade from subcostal to submedian; 
antemedial white, broad on costa and in front of cell, then partly 
interrupted to fold, with only a small spot above and below median, 
below fold expanding into a large spot to submedian, and below sub- 
median reduced to a small spot crossed from subcostal by two fine 
orange brown lines; cell medially and below it to fold brownish; costal 
margin fuscous brown; reniform very large, dark grayish brown 
edged with fuscous; a brown space beyond reniform crossed by an 
interrupted white streak from costa to vein 6, edged with bright 
brown; inner and outer margin dark gray; a vertical fuscous medial 
line from fold to inner margin; an irregular outer fuscous shade, 
inbent to fold near medial line, angled and slightly outbent to inner 
margin; the tornal space largely paler gray; an interrupted subter- 
minal fine fuscous shade; marginal black spots on interspaces. 
Hind wings light brown, the base and apical area darker; a medial 
fuscous line; fine darker brown postmedial, outer, and subterminal 
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lines, all very confused; marginal black linear spots. Hind wings 
below dull whitish yellow; a black discal spot crossed by a pale line; 
traces of postmedial and subterminal lines; apical half of outer 
margin shaded with fuscous. 

Expanse.—29 mm. 

Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16622, U.S.N.M. 


CAPNODES HANNIBAL, new species. 


Male.—Palpi brown with white rings. Head, collar, and thorax 
buff brown mottled with dark brown. Abdomen grayish brown; 
a black dorsal spot on third segment. Fore wings dull brownish gray; 
costa spotted with yellow brown; some dark brown irrorations at 
base; antemedial line yellowish, partly edged with dark brown and 
spotted with white on costa, in cell from fold to near submedian, 
and on inner margin; an orbicular fuscous point; reniform large, 
brown, edged with fuscous, its outer edge deeply inangled; post- 
medial outbent on costa, dark reddish brown, followed by a white 
streak and small white spot above vein 6, vertical opposite cell, 
then inbent, fuscous gray, indistinct; a large triangular yellowish 
space on costa beyond white line, not reaching apex, crossed by 
brownish striz and suffusions; a fuscous brown shade from veins 
6-4, before the indistinct pale yellowish subterminal shade; small 
marginal black spots on interspaces. Hind wings similar; the base, 
costa, and base of inner margin whitish; a dark brown antemedial 
shade near inner margin; a fuscous shade on discocellular; a fine 
postmedial line; a dark brown outer line to near anal angle, irregular, 
and partly dentate; marginal black points. Fore wings below 
mostly grayish brown; the subterminal shade fuscous, well marked 
toward inner margin; traces of yellowish costal space. Hind wings 
below whitish yellow, the outer margin broadly fuscous; a black 
point and streak on discocellular; postmedial line faint, better marked 
on costa. 

Expanse.—26 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16623, U.S.N.M. 


CAPNODES SON, new species. 


Male.—Palpi brown, the third joint white at base and tips. Head 
and collar brown; thorax and abdomen whitish brown, the latter 
darker terminally; underneath whitish. Wings light brown tinged 
with opalescence to subterminal, except on costa of fore wings; a sub- 
terminal darker blotchy line; terminal dark brown triangular spots 
on interspaces. Fore wings: Antemedial line fine, darker brown, 
slightly outcurved crossing a dark orbicular point; reniform large, 
linear, inwardly straight heavily marked, outwardly wavy, incurved, 
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less distinct; postmedial line outcurved, finely lunular, followed by a 
fine brownish shade. Hind wings: A black discal spot, and faint 
line above it; postmedial also followed by a brown shade. Fore 
wings below brownish, the inner margin yellowish white. Hind 
wings below yellowish white; discocellular markings as above; a 
faint postmedial line; a faint brownish marginal shade; the terminal 
spots on both wings distinct; cilia with darker spots. 

Expanse.—22 mm. 

Hatitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16624, U.S.N.M. 


CAPNODES ABAS, new species. 


Male.—Palpi brown, the joints tipped with white, the third also 
ringed with white at base. Body above grayish brown, underneath 
whitish. Wings grayish brown, faintly tinged with lilacine; some 
scattered fuscous irrorations; brown spots edged with black on dis- 
cocellular; two subterminal dentate darker lines; terminal black 
points on interspaces, paired at submedian fold. Fore wings: 
Antemedial and postmedial lines, fine, brown, darkest on costa, the 
antemedial outcurved on costa, and lunular, the postmedial incurved 
on costa and finely wavy. Hind wings: A postmedial finely wavy 
line, down bent toward anal angle. Fore wings below dull grayish 
brown; a fuscous spot near base of subcostal, an orbicular point and 


shadings on discocellular; fine postmedial and subterminal lines. 
Hind wings below whitish yellow; a dark discal point and fine post- 
medial line; the outer margin broadly grayish brown. 

Expanse.—22 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16625, U.S.N.M. 


CAPNODES DEOIS, new species. 


Male.—Body above gray, darkest on head and collar; a fine 
brownish line across thorax in front; body below white. Fore wings 
gray, the medial space almost whitish irrorated with gray; ante- 
medial and postmedial lines fine, brown, edged with whitish on 
medial side; a round fuscous spot on discocellular; behind and above 
it a large oval oblique linear spot; subterminal fine, brownish, 
inwardly edged with white, lunular below costa, outset and inwardly 
oblique from vein 5 to submedian fold, then outcurved; a terminal 
dark line, expanding on interspaces, inwardly edged with whitish. 
Hind wings similar, paler on basal half; a black point on discocellular; 
postmedial line straight to near inner margin above angle; inner 
margin grayish white; subterminal line vertical to vein 5, inbent, 
angled at vein 2 and downbent to anal angle; cilia pale yellow 
tipped with white. Fore wings below dull gray, paler on costa and 
termen; an orbicular fuscous point and geminate lines on discocel- 





534 PROCEEDINGS OF THE NATIONAL MUSBUM. vou. 46. 


lular; postmedial finely wavy; subterminal whitish. Hind wings 
below white; a black line on discocellular; postmedial lunular on 
costa; a narrow subterminal and marginal gray shade, terminal line 
as above. 

Expanse.—25 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16626, U.S.N.M. 


CAPNODES ACRON, new species. 


Male.—Body and wings dull grayish brown. Wings: Lines fine, 
paler, faintly darker edged on medial sides; an irregular faint darker 
subterminal line, marked by small whitish points on interspaces. 
Fore wings: Antemedial line vertical; postmedial line outeurved 
around cell and then vertical; a faint darker line on discocellular. 
Hind wings: A black point on discocellular; medial line vertical to 
inner margin near anal angle. Wings below paler, grayer. Fore 
wings: A dark orbicular point; a fine line on discocellular. Hind 
wings: A black discal point, a faint darker medial line; a darker 
marginal shade. 

Expanse.—26 mm. , 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16627, U.S.N.M. 


CAPNODES HAMILCAR, new species. 


Male.—Palpi fuscous brown. Body and wings dull brown. Legs 
mostly white; tarsi brown with white rings. Fore wings: An ante- 
medial silvery white fascia, edged and divided by bright brown lines, 
followed between fold and submedian by another white spot; a 
similar spot beyond cell from vein 5 to costa, its outer edge oblique 
and angled close above vein 6; some white and brown small spots 
beyond it from vein 6 to costa near apex; marginal black points on 
interspaces. Hind wings: A fuscous line on discocellular; fine out- 
curved medial and postmedial lines; the marginal points as on fore 
wings. Wings below: Outer margins broadly dull fuscous gray; fore 
wings dark grayish with paler shadings corresponding to white 
markings above; black points on either side of discocellular; hind 
wings brownish white with a black discal point. 

Expanse.—25 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16628, U.S.N.M. 


CAPNODES BARCAS, new species. 


Female.—Palpi fuscous gray. Head, collar, and thorax brown. 
Abdomen dorsally fuscous gray. Hind wings brown, the outer 
margin tinged with fuscous gray; an antemedial yellowish band 
edged with brighter brown, inversely lunular lines, divided by a 
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fine brown line and cut by a brown line in cell, one below it and the 
grayish submedian; this band is shaded with silvery white on costa, 
above and below submedian, being followed above submedian by a 
similar silvery white spot, also brown edged, in and below cell by a 
yellow shade, the cell shade containing a faint brownish orbicular 
spot; reniform large, brown, edged with fuscous; a large yellow spot 
beyond cell reaching costa, crossed by an outcurved fine postmedial 
line, and a dentate line, the triangular spots thus formed more whitish; 
a fuscous brown outer line curved around this spot, then inbent to 
near middle of inner margin; a few yellowish spots beyond from vein 5 
to costa; marginal black points on interspaces. Hind wings brown, 
the termen shaded with dark gray; fuscous shading on discocellular; 
a medial fuscous line; marginal black points. Fore wings below 
brownish; the inner margin white; an outer finely wavy fuscous 
line beyond which the outer margin is dark gray. Hind wings below 
more whitish; a black discal point, fine medial line, and brownish 
subterminal line; marginal black points on both wings. 

Expanse.—21 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16629, U.S.N.M. 


CAPNODES CERES, new species. 


Male.—Palpi brown, the third joint gray. Body above gray, the 
collar mottled with reddish brown; some similar shading on abdo- 
men terminally. Wings gray; faintly darker subterminal lines and 
marginal shades; terminal black points. Fore wings: A broad ante- 
medial, dull reddish brown fascia, vertical, marked with some grayish 
spots; a similar postmedial spot on costa reaching vein 5, its edge 
irregular, and also containing some gray mottling, followed and pre- 
ceded by fine, faintly darker, grayish lines which can be traced to 
inner margin. Hind wings: Some antemedial reddish brown scaling 
near inner margin; a similar fascia from cell and beyond it to inner 
margin near angle, containing some gray spots. Wings below dull 
gray with a few fuscous irrorations; a smgll pale centered discal spot 
on fore wings; hind wings slightly paler with discal point, and fine 
medial and outer lines; terminal points on both wings. 

Expanse.—24 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16630, U.S.N.M. 


CAPNODES ACCUMULATA, new species. 


Female.—Palpi and thorax grayish brown. Abdomen gray with 
fuscous segmental lines terminally. Wings bistre brown; lines 
fuscous or fuscous brown. Fore wings: A subbasal annular line on 
costa and broken lines below it, followed by two interrupted lines; 
the antemedial and medial lines heavier, inversely lunular, almost 
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meeting below subcostal and on median, connected below cell by a 
streak; reniform a large broken annulus; postmedial finely lunular, 
broken in places, followed by some geminate spots, except opposite 
cell, and _ single spot on costal margin; terminal points on inter- 
spaces. Hind wings: A linear spot on discocellular, and line above 
it; three postmedial broken lines not reaching inner margin; a sub- 
terminal fuscous line on a dark brown shade; terminal points. 
Wings below paler, markings indistinct, except a black discal spot 
on hind wings; a fine postmedial line and subterminal shade. 

Expanse.—30 mm. 

Habitat.—Omai, British Guiana. 

Type.—Cat. No. 16631, U.S.N.M. 


CAPNODES TYROE, new species. 


Male.—Body and wings grayish, the collar and thorax somewhat 
darker. Wings: A terminal fuscous brown line, the inner side wavy 
edged with whitish, outwardly edged with yellow; cilia paler crossed 
by two dark lines; a subterminal brownish shade, outwardly edged 
by a faint whitish line. Fore wings: Antemedial and postmedial 
lines fine, fuscous brown, edged with yellow white on costal margin, 
the former inwardly, the latter outwardly; antemedial inset on sub- 
costal, vertical to submedian, then inbent; postmedial outbent and 
angled at vein 7, and inbent; reniform brown outlined in fuscous 
brown. Hind wings: Some antemedial darker scaling; a dark line 


on discocellular; postmedial fine fuscous brown. Wings below dull 
grayish; terminal line fuscous, expanding on interspaces; dark spots 
on discocellulars; postmedial and subterminal lines more distinct 
on hind wings, which are also paler. 

Expanse.—16 mm. 

Habitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16632, U.S.N.M. 


CAPNODES GLADYSIA, new species. 


Female.—Palpi, vertex, and collar lilacine brown. Frons brown. 
Thorax dark brown. Abdomen gray brown. Wings gray brown, 
tinged with purplish. Fore wings: Base darker shading to reddish 
brown at the antemedial line, which is thick, white, almost vertical, 
and is followed by a yellow brown shade; reniform oval, linear, 
slightly darker; postmedial thick, white on costal margin, slightly 
outbent, then slightly inbent, yellow brown, crossed by a minutely 
lunular brown-black line; subterminal darker shading, chiefly near 
costa; terminal small dark spots on interspaces. Hind wings: A 
postmedial minutely lunular and interrupted, brown black line, 
slightly shaded with yellow brown; subterminal shading brownish, 
with some darker spots; an interrupted terminal black line. Wings 
below grayish. Hind wings: Fuscous sealing on discocellular; traces 
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of a postmedial fuscous line, broadly shaded with orange brown near 
inner margin. 

Expanse.—16 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16633, U.S.N.M. 


CAPNODES ANTHEA, new species. 


Male.—Head, collar, and thorax dull grayish brown. Abdomen 
dark gray above, whitish underneath. Fore wings dull brownish 
gray, except a broad subterminal whitish gray shade, its outer edge 
well defined by the dark terminal shade, and outcurved between 
veins 5 and 3, lines fine, bright brown, slightly wavy and inbent, 
consisting of a subbasal, antemedial, medial, and postmedial line, 
the medial close to two white points on discocellular; terminal dark 
spots at veins. Hind wings similar with only a faintly indicated 
fine subterminal paler line; the base whitish followed by some black 
irrorations; some fuscous scaling on discocellular; postmedial and 
outer lines fine, fuscous, shaded with brown; an interrupted terminal 
fuscous line. Wings below dark gray with some whitish irrorations; 
the inner margins white; fuscous spots on discocellular; traces of a 
postmedial and outer line, better defined on hind wings. 

Expanse.—17 mm. 

Habitat.—St. Jean, Maroni River. 


Type.—Cat. No. 16634, U.S.N.M. 


CEROMACRA CEBRENIS, new species. 


Male.—Antenne whitish, dark shaded at base. Body and wings 
dark olive brown. Fore wings: Lines darker; antemedial vertical; 
postmedial outcurved beyond cell; a dark spot on discocellular. 
Wings below paler; dark discocellular lines; a faint postmedial shade. 

Expanse.—47 mm. 

Habitat.—Paraguay. 

Like C. fuliginosa Butler but without the white tips. 

Type.—Cat. No. 16635, U.S.N.M. 


ANTARCHAEA POLLA, new species. 


Male.—Head, thorax, and fore wings olive bistre. Abdomen and 
hind wings brownish buff. Fore wings: Some scattered black 
irrorations; a broad fuscous gray shade from middle of inner margin 
to costa before apex, darkest from above vein 2, somewhat inter- 
rupted on submedian fold; antemedial line very faint, deeply out- 
angled ; a faint medial line to reniform, which is round surmounted by 
a smaller spot, both pale yellow circled with brown; postmedial line 
fine, fuscous, downcurved to vein 6, then inbent, lunular, on inner 
margin changing to brown; outer margin shaded with brown; a faint 
darker brown subterminal shade; marginal black points connected 
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by a fine line. Hind wings: Outer and inner margins darker shaded ; 
an indistinct terminal fuscous line. Wings below paler; the marginal 
spots larger, especially on hind wings; costa of hind wings irrorated 
with brown; a paler shade at end of cell on fore wings. 

Expanse.—20 mm. 

Habitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16636, U.S.N.M. 


METALECTRA ALCIS, new species. 


Male.—Palpi black, tipped with dark brown. Head, collar, and 
thorax white with a few gray irrorations. Abdomen dorsally roseate 
brown with darker irrorations and grayish segmental lines. Wings 
white. Fore wings: A grayish outcurved antemedial fascia; two fine 
medial fuscous brown lines, slightly outcurved, inclosing the brown 
reniform spot, joined by grayish and pale reddish irrorations; a fine 
black postmedial line, minutely dentate, outangled at vein 4, followed 
by a dull reddish fine shade, and large fuscous brown shades on 
costal and inner margins; a wavy subterminal, and a fine terminal 
black line; the termen broadly shaded with fuscous and brown 
between veins 3 and 6; the costal margin tinged with pale bistre. 
Hind wings: Costal and inner margin grayish; medial and post- 
medial fuscous lines, the disk between them irrorated with dark 
brown, and a fuscous streak on discocellular; terminal space between 
veins 2 and 6 dark reddish brown; anal angle bistre; a subterminal, 
and a terminal fuscous line; cilia crossed by two broken reddish brown 
lines. Fore wings below brown, the termen shaded with dark slate 
color; inner margin white to beyond middle; traces of lines; some 
yellowish spots on costa. Hind wings below white, with dark irrora- 
tions, except on inner margin; antemedial and postmedial lines; a 
fuscous line on discocellular; outer margin broadly dark grayish 
brown; some terminal pale spots. 

Expanse —14 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16637, U.S.N.M. 


METALECTRA CEYX, new species. 


Male.—Palpi grayish white, ringed with fuscous. Head grayish 
white. Collar and thorax similar irrorated with lilacine and pale 
reddish brown. Abdomen shaded with yellow green; some reddish 
scaling at base; some fuscous shading terminally. Wings whitish, 
the lines and shadings pale olive; marginal fuscous spots connected 
by a fine terminal wavy line. Fore wings: Extreme costa irrorated 
with black, especially medially where two fine black lines suffuse with a 
velvety black line on discocellular; traces of antemedial and medial 
lines ; postmedial fine, wavy dentate, preceded by a pale shade and fol- 
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lowed by a broad darker shade, interrupted beyond cell, bifurcating on 
inner margin; a fine subterminal shade. Hind wings: Base of costa 
shaded with gray; a similar streak near inner margin; antemedial, 
medial, and postmedial lines with some fuscous and reddish brown 
scaling; a fine brownish line on discocellular; outer and subterminal 
brownish shades. Wings below whitish, irrorated with grayish 
brown, on fore wings chiefly around discocellular space, and sub- 
terminally; on hind wings fine antemedial, medial, and postmedial 
lines. 

Expanse.—19 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16638, U.S.N.M. 


METALECTRA ASTYLOS, new species. 


Male.—Body and wings brown, glossed with purple; some scattered 
black and dark brown irrorations; large round velvety black spots on 
discocellulars. Fore wings: Antemedial fuscous spots on costa, 
below cell, and on inner margin; a black orbicular spot; medial spots 
below cell and submedian fold; a darker brown postmedial shade, 
interrupted by veins; subterminal brownish shades below costa, and 
between veins 5 and 3. Hind wings: Postmedial, and subterminal 
spots beyond cell; a medial spot near inner margin. Wings below 
pale grayish brown; fuscous shades on discocellulars; some scattered 
brownish irrorations; a faint subterminal shade. 

Expanse.—21 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16639, U.S.N.M. 


METALECTRA AGRIODOS, new species. 


Male.—Palpi brown, streaked below with fuscous gray, and with 
a lateral pale shade. Head whitish; collar and thorax whitish shaded 
with lilacine, and irrorated with brown and black. Abdomen whitish 
buff, thickly irrorated with brown and black; curved fuscous shading 
on third and fourth segments. Wings lilacine gray thickly irrorated 
with dark brown. Fore wings: A buff white shade above subcostal 
interrupting lines, which are fine, brown, forming on costa broader 
fuscous spots; antemedial slightly outbent; medial line wavy; a 
dark brown shade on discocellular; an outer fine dentate whitish line, 
followed from below vein 6 to costa by a large fuscous brown spot; a 
terminal lunular line. Hind wings: Costa grayish; a gray streak 
near inner margin; a velvety black line on discocellular, slightly 
lunular; a fine, irregular postmedial line, coarser on inner margin; 
faint subterminal spots on interspaces. Fore wings below grayish; 
inner margin white to beyond middle; a postmedial line followed by 
a yellow white spot on costa. Hind wings below pale gray, mottled 
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with white near inner margin; discocellular spot thick; a faint medial 
line; a well-marked postmedial line. 

Ezpanse.—16 mm. 

Habitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16640, U.S.N.M. 


METALECTRA FURVA, new species. 


Male.—Palpi dull fuscous. Head, collar, and thorax brown irro- 
rated with fuscous brown. Abdomen dark grayish brown, with 
some paler segmental lines; anal hairs tipped with whitish yellow. 
Fore wings dark purple brown; subbasal and antemedial lines 
lilacine, the former outwardly shaded with black on costa and below 
cell; inwardly so shaded on cell, the latter outwardly shaded with 
black, and preceded by a yellow brown shade below cell; medial line 
outcurved, geminate, darker shaded and partly irrorated with red- 
dish brown; an orbicular black point; reniform small, dark edged, 
interrupting the outer medial line, followed by a lilacine shade; post- 
medial consisting of small bright brown spots on a lilacine shade, 
preceded by fuscous spots, the largest between vein 2 and submedian; 
a subterminal lilacine shade, suffusing with postmedial at vein 5; 
marginal fuscous brown spots connected by a deeply lunular similar 
terminal line. Hind wings dark brown; cilia mottled with grayish. 
Wings below brownish gray. Fore wings: Traces of lines from black 
costal spots, the postmedial followed by a white spot. Hind wings: 
Antemedial and postmedial lines distinct, outwardly paler shaded; a 
fainter medial line and dark streak on discocellular; some subter- 
minal dark spots. 

Expanse.—27 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16641, U.S.N.M. 


METALECTRA VARIATA, new species. 


Male.—Palpi dull brown. Head, collar, and patagia fuscous 
brown; thorax white; abdomen dark gray with a yellowish white 
transverse line near base. Fore wings dull fuscous brown; ante- 
medial line broad, white, outbent, curved below cell, outwardly edged 
by a fine dark line from subcostal to inner margin, followed by a small 
whitish shade in cell, and a white point beyond; medial space below 
cell to close to inner margin mottled white and yellowish brown; reni- 
form space large, almost suffusing with the medial yellowish space, the 
large reniform indicated by some dark lines, and crossed by a broken 
dark line, which is followed by some yellowish shading; postmedial 
line wavily outcurved, white, inwardly edged by a dark line separating 
it from the reniform space; termen broadly white from vein 5 to 
costa, inwardly produced between 5 and 6; a terminal line, and cilia 
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fuscous interrupted by white points at veins; a small whitish shade 
at tornus. Hind wings gray, darkest on outer margin; an outer 
whitish shade, darker edged, and slightly upcurved at vein 3; terminal 
white points. Wings below whitish irrorated with gray and with 
darker postmedial and subterminal shades. 

Expanse.—21 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16642, U.S.N.M. 


CORNA OENONE, new species. 


Male.—Head, collar, and thorax dark brown; some white scales 
on vertex and thorax. Abdomen fuscous gray; the dorsal tufts 
at base dark brown. Wings not quite so dark as thorax; a white 
point at base of median; some white irrorations on costa near base; 
a white line on costa above orbicular, which is small, white, finely 
edged with brown black; reniform outlined in fuscous brown, irrorated 
behind with white; a fine white line on costa above it; some marginal 
whitish scaling, very indistinct; terminal fuscous spots on interspaces; 
cilia finely white basally at middle of interspaces. Wings below 
grayish, the fore wings shaded with brown except on inner margin; 
hind wings with a discal spot, fine wavy postmedial line, and broad 
terminal brown shade; a whitish terminal shade at anal angle. 

Expanse.—31 mm. : 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16643, U.S.N.M. 


POLYGNAMPTIA, new genus. 


Male.—Antenne bipectinate. Palpi upturned, straight, the tips 
level with frontal tuft, the second joint slightly fringed below, the 
third very short. Fore tibie and base of tarsi hairy; legs other- 
wise moderately scaled. Fore wings broad; costa arched at base; 
the outer margin outbent to vein 3, incurved below it; cell long, two 
thirds the length of wing; vein 2 nearer angle than middle of cell; 3 
and 4 apart from lower angle; 5 slightly above 4; 6 below upper angle; 
7,8, 10 from areole, 8 and 9 stalked; 11 from cell approximating areole. 
Hind wings: Costa straight; termen produced before anal angle; cell 
a little more than half the length of wing; veins 3 and 4 well stalked; 
5 above angle; 6 and 7 from upper angle. 

Type of genus.—Polygnamptia chloristicta Schans. 

POLYGNAMPTIA CHLORISTICTA, new species. : 

Mak.—Palpi yellow brown. Head, collar, and thorax whitish 
gray, the collar shaded behind with brown; patagia lilacine brown 


irrorated with white. Abdomen pale buff, with light brown dorsal 
tufts. Fore wings pale buff-gray, thickly irrorated with dull brown; 
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an outcurved subbasal line, yellowish above median, green below it; 
antemedial pale yellow brown, outbent to orbicular, then vertical; 
orbicular bright green containing a whitish streak; a white incurved 
line on discocellular broadly edged with bright green; a fine brownish 
line from costa above orbicular, outbent along costa to beyond 
reniform ; this line is followed on costa by a similar shorter line, which 
is down bent, very faintly indicated as a subterminal line, and is 
marked by some minute dark points; a brown terminal shade from 
vein 4 to apex, a short black streak on vein 5; cilia with black spots at 
veins 3,4,and 5. Hind wings yellowish white; the inner margin from 
beyond base, and anal space darkly irrorated; some greenish scaling 
postmedially near inner margin; two dark spots on inner margin near 
angle; a narrow terminal brownshade. Wings below yellowish white; 
faint discal points; some marginal brown shading on hind wings 
toward anal angle. 

Expanse.—28 mm. 

Habitat.—St. Jean, Maroni River. 
Type.—Cat. No. 16644, U.S.N.M. 


BANIANA GULUSSA, new species. 


Male.—Antennz pubescent, ciliate. Palpi, collar, and front of 
patagia bright vermilion brown. Head and thorax buff white. 
Abdomen pale brown. Fore wings buff white with a few brownish 
irrorations; extreme costa pale yellow; antemedial and postmedial 
lines brown, almost vertical; a small black spot near base on sub- 
costal; a brown line on discocellular, interrupted medially; a brownish 
shade following postmedial; a subterminal dull brown line, inangled 
opposite cell, outangled between veins 3 and 4, incurved below 3; 
terminal fuscous brown spots on interspaces. Hind wings pale 
yellow; terminal dark points. Wings below yellowish; traces of a 
postmedial macular dark line; terminal spots; a line on discocellular 
of fore wings, a discal point on hind wings. 

Expanse.—25 mm. 

Habitat.—St. Jean, Maroni River. 

Near B. tincticollis Walker. 
Type.—Cat. No. 16645, U.S.N.M. 


BANIANA ATHAMAS, new species. 


Male.—Antennz pubescent, ciliate. Palpi brownish buff. Head, 
collar, and thorax pale olive brown; abdomen darker with pale anal 
hairs and ventral streak. Fore wings buff brown irrorated with 
darket brown; base faintly tinged with lilacine; a small fuscous spot 
on costa, and one on inner margin; antemedial and postmedial lines 
fine, bright brown, vertical; an irregular dark brown shade on disco- 
cellular; a subterminal dark brown shade, incurved opposite cell and 
below vein 3; terminal dark spots on interspaces. Hind wings gray- 
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ish brown, darker on outer margin; a small dark discal spot; an 
interrupted dark terminal line. Fore wings below pale grayish, the 
costa broadly yellowish with some brown irrorations; a fine darker 
shade on discocellular; a dark postmedial line, outcurved, well 
marked below costa and cut by veins; a terminal dark line, its inner 
edge wavy. Hind wings below whitish, the costa slightly yellowish 
with brown irrorations; a fuscous spot at end of cell; a macular 
postmedial line, heaviest near costa; terminal dark spots. 

Ezpanse.—28 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16646, U.S.N.M. 


BANIANA HELLE, new species. 


Female.—Palpi brown. Frons and vertex in front creamy buff; 
vertex otherwise, collar, and front of thorax velvety black brown. 
Thorax otherwise pale buff. Abdomen irrorated with brownish gray. 
Fore wings pale buff irrorated with coarse brown scales; antemedial 
line dark brown wavily outbent to median between veins 3 and 2, 
below 2 forming an incurved lunule, inwardly edged with a clear 
pale shade; reniform consisting of two pale spots containing dark 
points; a vertical pale outer line outwardly edged with bright brown; 
marginal dark grayish lines, deeply inbent, forming cuneiform spots 
on interspaces; dark terminal points. Hind wings dull grayish 
brown. Wings below paler with dark terminal points; traces of a 
paler postmedial shade, and a dark discal point on hind wings. 

Expanse.—28 mm. 

Habitat.—St. Jean, Maroni River. 

Near B. percara Walker. 

Type.—Cat. No. 16647, U.S.N.M. 


BANIANA CRUCILLA, new species. 


fale—Antenne bipectinate. Palpi and collar light brown. 
Head and body grayish. Fore wings grayish, thinly irrorated with 
brown; a fine antemedial brown line crossing a velvety brown black 
spot below cell, and marked by a small fuscous spot on costa; a black 
point as orbicular; a fine black line on discocellular terminating in 
points; postmedial starting on costa from a small fuscous spot, out- 
curved beyond cell and slightly incurved below vein 3, broadly 
shaded with dark brown, especially opposite cell and between vein 2 
and submedian; an irregular darker subterminal shade; dark terminal 
spots somewhat lunular. Hind wings brownish gray. Wings below 
duller with traces of a postmedial darker shade, and a discal point 
on hind wings. 

Expanse.—27 mm. 

Habitat.—Cayenne. 

Type.—Cat. No. 16648, U.S.N.M. 
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BANIANA GYAS, new species. 


Male.—Antenne pubescent, ciliate. Palpi and frons brown; frons 
above and vertex grayish buff; vertex behind and collar dark brown. 
Thorax grayish brown. Abdomen above fuscous; underneath and 
anal hairs buff. Fore wings: Base brown, limited by an outbent rose- 
ate buff broad line, outwardly shaded with dark brown, becoming 
paler medially and suffusing with the postmedial roseate buff shade, 
which is limited by a dark brown vertical shade; the outer margin 
broadly olive brown; terminal dark brown spots on interspaces; a 
fine incurved dark line on discocellular, expanding slightly at lower 
end. Hind wings dull fuscous brown. Wings below dull grayish 
brown; costa of forewings tinged with buff; hind wings with a dark 
discal point and postmedial line; smal] terminal dark spots on 
interspaces. 

Expanse.—27 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16649, U.S.N.M. 


BANIANA HERCEUS, new species. 


Male.—Antenne pubescent, fasciculate. Body brown, the thorax 
slightly shaded with fuscous. Fore wings: Base of costa gray, the 
basal space otherwise rich brown, limited by a fine white antemedial 
line, wavily outbent and curved above submedian near middle of 
wing; medial space grayish irrorated with black, limited by a straight 
outbent fine white line from below subcostal to inner margin; orbic- 
ular a dark brown point circled with whitish; space beyond to sub- 
terminal rich brown, except on costa postmedially, and just beyond 
cell, which is grayish, crossed by a fine postmedial line, outcurved, 
upangled below reniform, then outbent and barely traceable on brown 
ground; reniform spot small, white, broadly circled with brown, 
which is outwardly edged by a fine whitish line; subterminal line 
fuscous, slightly sinuous, inwardly edged with buff; termen grayish 
shaded with brown from near vein 2 to near vein 5; a terminal brown 
line; inner margin with tuft before antemedial line. Hind wings 
brown; a darker terminal line; cilia bistre brown. Wings below 
paler brown, with darker discocellular spots. 

Expanse.—27 mm. 

Habitat —St. Laurent, Maroni River. 

Type.—Cat. No. 16650, U.S.N.M. 


BANIANA SERPENS, new species. 
Male.—Palpi dark brown outwardly. Vertex in front and thorax 
pale-buff brown. Head behind, and collar velvety brown black. 


Abdomen grayish brown. Fore wings: A fine whitish line from 
inner margin antemedially, upbent, and angled in cell, down curved 
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below cell beyond, upbent to middle of discocellular and again 
slightly curved and upbent toward costa divides the color of the 
wings; the space above the line whitish buff, partly irrorated with 
fuscous gray; the base below cell and incurve beyond tinged with 
lilacine brown; a small black spot at base of cell; the orbicular and 
a spot on discocellular in front, round, fuscous brown circled with 
white; a small dark postmedial spot on costa; the space below the 
line velvety-brown black, becoming paler and of a browner tinge 
toward the dark subterminal line, with which it partly suffuses; 
outer margin whitish gray; terminal fuscous spots. Hind wings 
gray brown. Hind wings below yellowish white; a fuscous discal 
spot. 

Expanse.—32 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16651, U.S.N.M. 


BANIANA PHRUXUS, new species. 


Male.—Palpi, head, and collar cinnamon brown. Thorax, abdo- 
men, and fore wings lilacine gray; the abdomen thickly irrorated 
with fuscous brown, the fore wings with only a few irrorations. 
Fore wings: A dark line across base of cell; a fine antemedial line, 
outcurved across submedian; a medial oblique fuscous spot on costa; 
two dark brown points on discocellular; an outer dark-brown vertical 
line, sharply outbent on costa, outwardly shaded with cinnamon 
brown and then with fuscous scalings; a fine, indistinct, fuscous sub- 
terminal line; terminal black spots. Hind wings fuscous gray. Fore 
wings below fuscous gray, the costal margin yellowish irrorated with 
brown; a dark shade on discocellular; a postmedial line on costa. 
Hind wings below yellowish white irrorated with brown; a dark line 
on discocellular; a fine subterminal line; terminal fuscous spots 
almost forming a line. 

Expanse.—21 mm. 

Habiiat.—St. Jean, Maroni River. 

The female differs in having the outer line obsolete except on costa, 

Near B. helicon Druce. 

Type.—Cat. No. 16652, U.S.N.M. 


BANIANA NEPHELE, new species. 


Female.—Head, collar, thorax, and fore wings pale-lilacine buff; 
front of thorax dark brown. Fore wings: A dark-brown basal, 
antemedial and medial spot on costa; traces of a fine antemedial 
line; a dark-brown point in cell and two on discocellular; a dark- 
brown vertical postmedial line from vein 8 to inner margin, thickest 
opposite cell, followed by a broad paler brown shade, extending to 
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costa; a pale brown, deeply wavy, subterminal line; terminal 
fuscous, linear spots. Abdomen and hind wings dark-gray brown; 
an interrupted darker terminal line. Fore wings below fuscous 
gray, the costa tinged with buff; a medial small dark spot. Hind 
wings below dirty white, the costa irrorated with brown; a dark 
discal point, and postmedial line. 

Expanse.—27 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16653, U.S.N.M. 


FOCILLA GRADIVUS, new species. 


Male.—Palpi orange brown. Head, collar, and thorax dark- 
reddish brown, with a few white irrorations. Abdomen fuscous. 
Wings brown; a marginal fuscous line broken into spots opposite 
cell. Fore wings: Base tinged with olive and irrorated with white 
between cell and submedian; antemedial fuscous brown, lunular, 
inset in cell; the orbicular indicated by a white edging on outer side; 
a wavy medial line touching antemedial line below submedian, 
followed by a parallel line, interrupted by reniform, which is light 
brown edged with white except in front, and contains a roseate buff 
line; costa shaded with roseate brown between lines, but not at base 
or apex; postmedial fuscous, outcurved, wavy angular, outwardly 
edged with whitish on costal margin; a black shade from postmedial 
at vein 6 to termen at vein 4, inbent and broader at vein 2, preceded 
by some grayish scaling below vein 4; traces of a paler subterminal 
line above vein 6, terminating in a whitish costal spot. Hind wings: 
Space above cell to subterminal, and a streak below cell and vein 2 
tinged with slate color; antemedial and medial fuscous lines; a post- 
medial finer black line; a heavy subterminal black shade from vein 
5 to inner margin, outwardly edged with a pale line; the subterminal 
less distinct on costa. Fore wings below: Inner margin light brown; 
cell and just below steel gray; an antemedial line on costa, which is 
mottled brown and gray; a fuscous outcurved medial line, preceded 
by another line from cell; reniform and postmedial as above, the 
latter followed by whitish buff shadings; outer margin paler, the 
subterminal reduced, faintly marked; markings otherwise as above. 
Hind wings below brown, irrorated with white; a large pale lunule 
on discocellular; a fuscous shade between medial and postmedial 
lines, the latter outwardly pale edged; subterminal angular, finer, 
outwardly pale shaded. 

Expanse.—38 mm. 

Habitat.—St. Laurent, Maroni River. 

Wings crenulate and angled. 

Type.—Cat. No. 16654, U.S.N.M. 





no. 2039. VOCTUID MOTHS FROM TROPICAL AMERICA—SCHAUS. 


FOCILLA? MASGABA, new species. 


Male.—Head, and collar dull grey brown. Thorax and wings 
greyish brown, tinged with lilacine and thinly irrorated with black. 
Abdomen dark greyish. Fore wings: A small darker orbicular 
spot; reniform large, outbent from subcostal to between veins 2 
and 3, faintly outlined in olive brown, and containing behind some 
yellow brown shading; a geminate dark olive brown line, out- 
angled at vein 7 near apex, with a paler brown line between, fol- 
lowed on costa by some whitish scaling, and at angle a fuscous 
shade to apex. Hind wings: The outer line straight to inner margin 
above angle. Termen of both wings crenulate and angled at vein 
4. Wings below buff brown irrorated with black; traces of a post- 
medial line on hind wings. 

Expanse.—37 mm. 

Habitat.—St. Laurent, Maroni River. 

Type.—Cat. No. 16655, U.S.N.M. 


ELOCUSSA FUSCATA, new species. 


Female.—Head and collar dark reddish brown. Thorax and 
abdomen purplish, the patagia faintly paler mottled. Wings fuscous 
brown; postmedial line rust brown; some subterminal velvety 
black spots, the largest between veins 3 and 4; a faint brownish 
streak on interspaces of outer margins; a fine darker terminal line. 
Fore wings: An antemedial rust brown vertical line, darker edged; 
orbicular and reniform buff brown, the latter containing two fine 
dark brown annuli. Wings below brown-grey, the hind wings with 
paler mottlings; dark discal points; a postmedial line and subter- 
minal shade. 

Expanse.—43 mm. 

Habitat.—Omai, British Guiana. 

Type.—Cat. No. 16656, U.S.N.M. 


GONURIS LEONNATUS, new species. 


Male.—Palpi and head grey brown, the head mottled with crim- 
son. Body greyish, the collar darkest; a crimson line on shoulders; 
some black scales on thorax; abdomen irrorated with pale brown. 
Fore wings: Basal half pale brownish grey, with a few darker irro- 
rations; a fine, brown, wavy antermedial line; postmedial line 
almost straight, lilacine, broadly edged with fuscous brown, inwardly 
still broader from vein 2 to inner margin; outer space reddish brown 
with some darker striew; a subterminal black point near costa, and 
traces of a fuscous shade on inner margin. Hind wings: Basal 
half brownish tinged with lilacine and irrorated with a few darker 
scales; a small dark spot on discocellular; postmedial line straight 
to anal angle, inwardly edged with fuscous brown, outwardly by » 
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fine brown line, which is followed by a pale shade; outer space red- 
dish brown with some darker irrorations. Wings below greyish 
with faint brown shadings; some dark strie and a few dark irrora- 
tions; discal spots; an orbicular spot on fore wings; the subter- 
minal spot on costa larger with a small spot above it. 

Expanse.—27 mm. 

Habitat.—Cayenne, French Guiana. 

In many ways similar to @. flaminea Méschler, but without the 
vesicle on fore wings, and the costa of hind wings is straight. 

Type.—Cat. No. 16657, U.S.N.M. 


ENSIPIA TRILINEATA, new species. 


Female.—Palpi dark grayish brown. Head whitish. Collar, 
thorax, and fore wings whitish buff irrorated with pale olive brown. 
Abdomen pale buff. Fore wings: A fine antemedial olive brown 
line, angled on subcostal; a dark point as orbicular; a white streak 
on discocellular inwardly dark edged; postmedial, and subterminal 
lines oblique, nearly straight, fine, olive brown, outwardly edged 
with whitish; dark terminal spots; cilia darker shaded. Hind wings 
yellowish white; a yellow streak on inner margin; dark terminal 
points. Wings below buff white; black discal points; a postmedial 
darker line. 

Expanse.—31 mm. 

Habitat.—Cayenne, French Guiana. 

Type.—Cat. No. 16658, U.S.N.M. 


SANYS PYRENE, new species. 


Female.—Head, thorax, and wings brown. Abdomen brownish 
gray. Wings: Veins, irrorations, and lines yellow brown; subter- 
minal finely lunular, inwardly edged with small fuscous spots; 
terminal line lunular, outwardly edged with brown. Fore wings: 
Antemedial slightly outbent from costa, faintly darker edged; a 
dusky medial line also outbent; orbicular and reniform very large, 
faintly darker, outlined with yellow brown; postmedial outangled 
just below vein 7. Hind wings: A fuscous discal spot circled with 
yellow brown; traces of a dusky medial line; postmedial straight. 
Wings below yellowish irrorated with dull brown; dark lines on 
discocellular; postmedial line minutely lunular; small subterminal 
spots; the terminal Tine expanding at middle of interspaces. 

Expanse.—35 mm. 

Habitat.—Geldersland, Surinam River. 

Type.—Cat. No. 16659, U.S.N.M. 


SANYS BEBRYX, new species. 


Female.—Palpi and head gray brown. Collar lilacine bistre 
irrorated with brown. Patagia paler, shaded with lilacine. Abdo- 
men and wings bistre irrorated with brown, the abdomen with pale 
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segmental lines. Wings: The veins terminally paler, faintly tinged 
with roseate; subterminal fuscous spots outwardly pale edged; a 
fine terminal fuscous line; cilia shaded with roseate. Fore wings: 
A fine roseate shade along costa; antemedial line inbent, slightly 
curved, buff, faintly tinged with roseate, distinctly roseate on costa; 
orbicular annular; reniform large outlined in buff; postmedial out- 
angled between veins 6 and 7, bright roseate. Hind wings: A small 
dark discal spot; postmedial straight, bright roseate. Wings below 
yellowish white, irrorated with brown; dark lines on discocellulars; 
the termen shaded with gray, darker on hind wings; subterminal 
fuscous spots; cilia dark, tipped with roseate. 

Expanse.—32 mm. 

Habitat.—St. Jean, Maroni River. 

Type.—Cat. No. 16660, U.S.N.M. 








NOTES ON A VIVIPAROUS DISTOME. 


By Epwin Linton, 
Of Washington and Jefferson College, Washington, Pennsylvania. 


During the summer of 1912, while engaged in work for the United 
States Bureau of Fisheries, in attempting to get some phases of the 
life history of certain trematode parasites of fishes, I examined a 
number of birds. Of the many interesting forms which were thus 
secured, one is, in a measure, unique in that not only are ciliated 
larve (miracidia) found in the uterus, but each miracidium was found 
to contain a well developed redia. 


PARORCHIS AVITUS, new species. 


Plate 43. 


Miracidia in the ova of distomes have been recorded and larve 
containing redizw have been noted in certain of the Monostomida, 
but so far as I am acquainted with the literature of the subject, this 
is the first record of such occurrence in a distome. 

The distomes here described were obtained from the cloaca of a 
herring gull (Larus argentatus) at Woods Hole, Massachusetts, 
July 22, 1912. Ten specimens were found in one gull. Search was 
made for this interesting form by me during the remainder of the 
season of 1912 and again in the summer of 1913, also by Mr. Vinal 
N. Edwards in the interval between the two summers, but no more 
of these worms were found. In life they were leaf-like with outlines 
varying with the state of contraction, very different shapes being 
assumed by the same worm at short intervals (figs. 1 and 2). The 
color in general was white with a faint reddish-brown area toward 
the posterior end. This reddish-brown area is the region occupied 
by the posterior folds of the uterus in which the eggs are sufficiently 
colored to impart a color to the body at that point. The space in 
front of the brown ova, as far forward as the ventral sucker, is filled 
with large, thin-walled ova, each with a distinct spot of black pigment 
showing through the transparent shell of the ovum and the body 
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are flattened under a cover glass. The head is surrounded with a 
collar on which is a row of spines which vary but little in size from 
those which thickly beset the neck as far back as the ventral sucker. 

Dimensions of a living specimen, in millimeters: Length, 6.2; 
breadth, 4; diameter of head 1.20, of oral sucker 0.42, of pharynx 
0.22, of ventral sucker 1.18; small ova, i. e., those in posterior folds 
of uterus and not containing ciliated larve, 0.08 by 0.04; large ova, 
i. e., those in anterior folds of uterus, each containing a ciliated larva 
with a black pigment spot, 0.12 by 0.07. 

Measurements of ova in another specimen yielded nearly similar 
dimensions, thus: Ovum not containing larva 0.085 by 0.041; ovum 
containing larva 0.136 by 0.071. 

The following description is based, for the most part, on specimens 
stained with carmine and mounted in balsam. 

General outline oval or pyriform, but more or less distinctly divided 
into head, neck, and body. Head differentiated from the neck by a 
muscular collar which projects distinctly laterally and apparently 
ends abruptly on the ventral side at the margins of the oral sucker, 
but really passes by a very indistinct fold across the ventral surface 
of the oral sucker (fig. 3). 

A single row of small spines was seen on the collar of living speci- 
mens; spines of similar shape and slightly smaller are numerous on 
the neck but occur sparingly on the body back of the ventral sucker. 
The spines are short, round-pointed, and scalelike (fig. 6). They are 
not at all conspicuous in the mounted specimens. The neck extends to 
about the level of the ventral sucker. The body proper, that is the 
portion lying posterior to the middle of the ventral sucker, is round- 
oval and leaf-like. It is flattened or concave on the ventral surface 
and convex on the dorsal surface. The neck has a tendency to curve 
ventrally. Suckers nearly circular or a little broader than long with 
nearly circular apertures, oral sucker subterminal. Ventral sucker 
rather more than twice the diameter of the oral and situated at about 
the anterior third, the distance between the two suckers being ap- 
proximately one-fifth of the entire length. Pharynx adjacent to the 
oral sucker oval, its length about half the diameter of the oral sucker. 
Pre-pharynx very short. Esophagus approximately twice the length 
of the pharynx, its walls more or less crumpled and irregular in out- 
line (fig. 4). Intestinal rami beginning a short distance in front of 
the ventral sucker, slender and without diverticula, extending to 
near the posterior end of the body, where they lie close to the lateral 
borders of the testes. The reproductive aperture lies immediately 
in front of the ventral sucker, the space between the anterior border 
of the ventral sucker and the rami of the intestines being nearly filled 
by the prostate which surrounds the genital aperture. Testes two, 
deeply lobed, near the posterior end of the body, close together and 
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opposite, each lying between the median line and a ramus of the 
intestine. Cirrus short and spinous, surrounded by compact prostate. 
There is a small seminal vesicle on the postero-dorsal border of the 
ventral sucker from which a duct leads along the dorsal side of the 
sucker to the genital aperture. Ovary median, situated in front of 
testes and separated from them about as far as the diameter of a 
single testis, or a little less, oval, the transverse diameter greater 
than the axial diameter in my specimens. The vitellaria consist of 
two rather narrow rows of subglobular masses which extend from 
near the postero-lateral border of the ventral sucker nearly to the 
testes. Along the margins of the neck and body of living specimens 
which had been flattened under the cover glass numerous long- 
pyriform cells were seen (fig. 8). These are probably yolk-forming 
cells. The uterus is very voluminous, its folds occupying practically 
all the space between the testes and the ventral sucker and reaching 
nearly to the lateral margins of the body. It passes along the dorsal 
side of the ventral sucker to the right of the prostate and enters the 
ejaculatory duct from the antero-lateral side. In some cases ciliated 
larve (miracidia) and eggs were clustered on the right side of the 
genital aperture in the uterus (metraterm) (fig. 4m). The ova in the 
anterior half of the uterus have transparent walls and contain ciliated 
larve. These are readily recognized both in living and mounted 
specimens by the conspicuous spot of black pigment which is easily 
seen through the body wall. The posterior folds of the uterus are 
filled with reddish-brown ova in which larvee have not yet developed. 
These ova are smaller than those in the anterior folds and the 
shells are thicker. Along with ova containing larve in the anterior 
folds of the uterus are miracidia which have escaped from their 
shells. In the living specimens they can be seen through the body 
wall moving about slowly in the uterus by means of their cilia. 
When they are removed from the uterus they retain their activity 
for but a short time in sea water, the cilia soon taking on a bristle- 
like appearance. The cilia cover the entire surface, being a little 
longer at the posterior end than elsewhere and most dense at the 
anterior end. The ciliated cells are relatively large and have rather 
large nuclei. Miracidia lying free in sea water measured from 0.12 
to 0.16 millimeter in length and 0.08 millimeter in breadth. These 
measurements do not include the cilia, which are about 0.02 milli- 
meter in length. 

My attention was called to an interesting feature of these miracidia 
by my friend Doctor Coe, who chanced to be at the laboratory at the 
time that 1 was examining these distomes. Each of the ciliated 
larvee was found to contain a single redia. These can also be made 
out not only in sections but in whole mounts stained with carmine. 
Tn all the living specimens observed the anterior end of the redia was 
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directed towards the anterior end of the miracidium. A redia in 
life measured 0.14 millimeter’in length and 0.04 in breadth. 

The excretory system of this distome was but imperfectly made 
out. What appear to be two rather ample vessels uniting near the 
posterior end at a terminal pore may be distinguished in the mounted 
specimens. In sections these appear only as irregular spaces whose 
connections are not clear. In a living specimen flattened under a 
cover glass freely moving fluid containing refractile globules was 
observed in branching vessels along the margins. 

The musculature of the head and neck is peculiar in that there are 
strong muscle fibers connected with the spines. Thus in a tangential 
section of the neck the most conspicuous muscle fibers are those 
which run in a dorso-ventral direction. These fibers in the neck are 
straight while the corresponding fibers in the collar become more or 
less curved. 

There can be no doubt but that these distomes belong to the same 
genus as the distomes from the herring gull described by Nicoll and 
placed by him in the genus Parorchis. It would be a satisfaction 
to me if I could refer them to Nicoll’s species P. acanthus, but this 
seems to be inadvisable on account of certain constant differences. 
Furthermore the ova break open by a transverse fissure near the 
larger end instead of by a longitudinal fissure. 

The differences between the adult specimens of the two species, 
being only in minor details, might possibly be ignored. On the 
other hand the miracidia of P. avitus appear to represent a different 
type from that figured by Nicoll. 

In the internal anatomy my specimens resemble Braun’s Distomum 
pittacium from Tringa interpres as closely as they do Nicoll’s species, 
but there is the same objection to referring them to that species 
that Nicoll finds with respect to his Z. acanthus, namely, the ab- 
sence of spines and of the characteristic collar in D. pittactum. The 
absence of spines, it is true, is of little importance since spines are 
easily lost, but the absence of the collar is significant inasmuch as 
that structure in both Nicoll’s specimens and mine is conspicuous and 
contains characteristic muscle fibers, so that it is difficult to see how 
it could become so inconspicuous as to escape observation. 


Dimensions of mounted specimens, in millimeters. 
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The length of ova in tho posterior folds of the uterus varied from 
0.066 to 0.079; the breadth of each one measured was 0.040. The 
length of ova in the anterior folds of the uterus varied from 0.082 to 
to 0.10 and the breadth from 0.046 to 0.060. Length of a miracidium 
0.08, breadth 0.05. Length of a redia 0.06, breadth 0.03. 


Type-specimen.—Cat. No. 7377, Helminthological Collections, 
U.S.N.M. 
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EXPLANATION OF PLATE 43. 


a. oral sucker. ph. pharynx. 

ex. excretory pore. pr. prostate. 

g. genital pore. sv. seminal vesicle. 
$. intestine. t. testis. 

m. metraterm. u. uterus. 

n. nerve. v. ventral sucker. 
0. ovary. vd. vas deferens. 
oe. esophagus. vg. vitellaria. 


Three specimens lying in sea water, ventral view. 
. Outlines of four mounted specimens. 
3. Ventral view of specimen mounted in balsam. Length 3.75 mm. 
. Dorsal view of anterior portion of another specimen. Diameter of head 0.7 
mm. 
5. Ventral view of anterior end of specimen, optical section; n. nerve. 
Breadth of head 0.7 mm. 
. Spines of neck, surface view, life; length 0.022 mm. 
. Same, marginal view. 
. Yolk-forming cells, along margins of neck and body, life. 
. Egg shell with transverse fissure at larger end from which the miracidium has 
escaped. 
. Egg containing a ciliated larva, life. 
. Ciliated larva with single redia, liberated from egg. 
. Ciliated cell from crushed miracidium, life. 
3. Pigment spots of miracidia, sketched from living specimens. 
. Redia removed from miracidium, life; length 0.14, breadth 0.04; length of 
pharynx 0.017, breadth 0.020 mm. 
. Miracidium with contained redia just escaped from egg; sketched from 
mounted specimen. 
17, 18. Miracidia with redis# from specimens mounted in balsam. 
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PARORCHIS AVITUS, NEW SPECIES. 


FOR EXPLANATION OF PLATE SEE PAGE 555. 













































A CONTRIBUTION TOWARD A MONOGRAPH OF THE HO- 
MOPTEROUS INSECTS OF THE FAMILY DELPHACIDA 
OF NORTH AND SOUTH AMERICA. 


By Davw L. Crawrorp, 
Of Stanford University, California. 


INTRODUCTION. 


The family Delphacide was until quite recently and, in fact, by 
some authors, is yet considered as a subfamily of the larger group 
Fulgoride. By most students now, however, it is separated from its 

| near relatives as a distinct family, chiefly on account of the large, 
movable spur, or calear, at the base of the posterior tibiz. 

The most noticeable characteristic of the group as a whole is its 
homogeneity in general aspect and appearance. There are a few 
characters which are constant enough in subgroups to serve as diag- 4 
nostic characters, and there are others which are too variable to 
serve that purpose. Some of the latter have, however, been used 
by many of the previous students with the result that genera and 
species have multiplied beyond reason and confusion has more and 
more crept in. This latter fact has been realized more strongly as 
my work on the group has progressed, and it has at last become i 
necessary to rearrange the classification of the genera to some extent 
in order to avoid much of the prevalent confusion. 
At the suggestion of Prof. C. F. Baker, of Pomona College, Clare- 
mont, California, the task of working over several collections of speci- 


mens of this family and naming the species was undertaken some 
months ago. His own collection of over 2,000 specimens, together 
with the United States National Museum collection of a still larger 
number, many of which, also, had been collected by Professor Baker, 
were placed before me for study. My original purpose, of course, 
was to classify the specimens before me according to the then ac- 
cepted basis of classification. Much of the material had already been 
named authentically or else placed in the genus or subfamily where 
it would naturally fall. In the United States National Museum 
material were some paratypes and cotypes. 
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As the work progressed it became more evident that many of the 
characters used diagnostically were very superficial and subject to 
considerable variation. In many instances very closely related in- 
dividuals had to be placed in widely distinct genera, and, again, 
several specimens placed in as many different genera by whomever 
had worked on the collection before me were found to belong without 
a doubt to the same species. Such instances as these naturally 
forced me to the conclusion that other characters must be found 
which are more constant. 

I suppose that every careful student of this and related groups has 
been impressed with the same fact and several have attempted a 
solution of the difficulty, but most have merely followed along the 
same ruts and expressed the hope that somebody would take the 
time to work out the true relationships. Having these very extensive 
collections, which included many known and new species from North, 
South, and Central America, as well as a considerable number of deter- 
mined species from Europe, I have been able to work out the rela- 
tionships a great deal more accurately than one could with only a 
small collection representing a less extensive distribution. In view 
of this fact, I have ventured to rearrange the grouping of genera and 
species to a considerable extent, in the hope that it will prove to be 
more usable both by the expert and the beginner. 

As was stated above, there is great homogeneity in the family and 
it is, therefore, difficult to find characters which are both constant 
in subgroups and at the same time usable generally. The trend of 
the lateral keels of the pronotum, for instance, has been used exten- 
sively to separate two large groups of genera, but this trend is variable 
in a great many of the species, and certainly in many genera at least, 
and, moreover, is very difficult to appreciate. At one angle they ap- 
pear to have one trend and at another they have another trend. 
James Edwards, Mr. Distant, and the late Mr. Kirkaldy, I believe, 
were right in disregarding this as a good character. Again the shape 
of the outline of the vertex and frons has been used very extensively, 
but this, also, is difficult both to describe and to appreciate. The 
last-named characters, while they are in the main unsuited to generic 
separation, may in many cases be good secondary specific characters. 
The venation of the forewings (elytra) is so variable, even in the two 
wings of the same insect, that it can not be used with any certaint; 
at all. ; 

The object in view, of course, is to find characters which are constant 
within certain reasonable limits, and, also, may be appreciated by 
other students besides the one who first uses them. The form and 
relative lengths of the two antennal segments afford, within certain 
limits, a usable character. To distinguish genera, however, on a small 
difference in length of similarly shaped antenne is wholly without 
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reason. In all this the personal element is very strong in deciding 
what constitutes a genus and what a species. The number of keels 
present on the head and thorax is a very reliable character. The 
form of the hind tibial spur (calear) is also a constant and easily 
appreciated character, but unfortunately it has been overlooked by 
many and not described. The relative lengths of the tibiz and tarsi 
was used by Ashmead as a generic character, but this is impossible. 
The number of lateral spiniform spurs or spines on the hind tibie, 
however, does afford a good character for separating some genera. 

The female genitalia are very similar throughout the group, except 
in one genus, Stenocranus, but the genitalia of the male present good 
specific characters. No doubt the latter might be used for generic 
diagnosis, as Kirkaldy has done quite extensively, but I have hesi- 
tated to use them for such simply because of the difficulty of identi- 
fying an isolated female. 

Coloration, when rightly used and ample allowance made for 
variation, is a good accompanying specific character, useful more for 
fina] identification than for synopses. Unfortunately, it has been 
used too commonly as an unaccompanied specific character, the result 
of which has been confused synonymy. 

In the large group of genera mor or less closely related to the old 
genus “Delphaz” or Liburnia we find it still more difficult to discover 
good usable generic criteria. There are plenty of good variational 
characters which will distinguish species, but it is very difficult to 
resolve these into generic groupings. If one were working with a 
more limited collection, I have no doubt that he would easily be able 
to separate and relate subgroups, as has, in fact, been done already. 
But with a collection large both in species and in number of specimens 
in @ species one is sure to find species and individuals which fall 
between two established genera in this group. The cause of this is 
evident. Genera have been established on characters which com- 
pletely intergrade, and the dividing line has depended solely on the 
personal judgment of the various students. Furthermore, it is 
impossible for one man to convey to another, either by writing or 
illustration, exactly what he has in mind by such arbitrary ideas as 
“keels distinct”’ or ‘ keels evanescent,’’ and where he draws the line 
between the two. 

There is such a thing, too, as “splitting hairs’ when it comes to 
classification, that is, drawing the confining lines of generic groups 
and species so narrow that it precludes any variation and results in 
numerous genera and species with the minutest and often absurd 
differences separating them. 

After a very careful study of the large series before me, and with 
the above ideas in mind, I have arrived at the only logical conclusion, 
namely, that many of the established genera are not warranted and 
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should be merged. The most important instance of this is the group 
of closely related genera Liburnia, Kelisia, and a few other smaller 
ones, which have been merged into one, Megamelus. True, this 
makes a very large number of species in one genus, but I maintain 
that it is easier to identify an unknown individual when these are all 
in one genus and fully keyed than when they are scattered through a 
number of genera which overlap and intergrade and only serve to 
confuse the student. It is true, also, that between the extremes of 
this large genus there is considerable variation, but unless satisfac- 
tory and appreciable lines of separation into genera can be drawn it 
is far better to consider the group as a whole a genus and tréat it as 
such. A more detailed treatment of this matter will be found under 
the heading of Megamelus. 

A description of a new species without figures to illustrate the more 
important details of structure is in most cases almost worthless—often 
worse than none at all. It seems to me that it would be better to 
let a Delphacid go undescribed until somebody could figure it as well 
as describe it, instead of publishing an inadequate description which 
might fit several species as well as the one for which it was intended, 
and thus establish a name of uncertain identity. Words may mean 
several things and may be interpreted in several ways, but an accu- 
rate figure can convey only the one image. Especially is this true of 
the male genitalia. 

Accompanying and supplementing the following descriptions I 
have added many figures to illustrate exactly what was intended to 
be conveyed by the wording. These figures have mostly been drawn 
to scale, and will show the relative size of the insects. In most cases 
these are merely outline drawings. 

In the collections are a number of female specimens which appar- 
ently belong to undescribed species, but I have chosen to leave most 
of these unnamed for the present until their males are found, for the 
description of a new species based only on the female is usually very 
unsatisfactory in many groups of the Homoptera. 


EXPLANATION OF TERMS. 


Perhaps a brief explanation of certain terms employed in the fol- 
lowing descriptions would not be amiss here, especially of the male 
genitalia. Pygofers refers to the genital segment which usually is 
in the form more or less of a cylinder; the anal tube is the circular 
piece surrounding the anal style, which is usually the most posterior 
organ; the genital styles are the paired claspers within the aperture of 
the pygofers and are very variable in shape; the penis (so called), 
when visible, projects ventrad from below the lower margin of the 
anal tube. The other terms are easily understood. 
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I desire here to acknowledge with hearty thanks the constant 
assistance and advice which Prof. C. F. Baker has given to me.in this 
work, as well as his kindness in placing all his collections before me. 
My thanks are, also, due to Dr. V. L. Kellogg, under whose supervision 
this work has been done at the university, and to Prof. R. W: Doane, 
also of this university. I wish to acknowledge, also, my thanks. to 
Dr. L. O. Howard for his kindness in procuring for me the material 
from the United States National Museum for study. 


DESCRIPTION OF FAMILY. 


The following is a brief description of the principal characters of 
the family Delphacidae: 

Small insects, varying from about 2 to 10 or 12 mm., rather 
elongate; eyes large, hemispherical, usually deeply emarginate be- 
low at base of antennw; head and thorax conspicuously, keeled, 
keels variable in number, extent, and prominence; frons usually 
longer than broad; clypeus triangular; rostrum long; antenn® al- 
ways two-jointed, variable in form and length, with a long seta at 
tip of II; ocelli two, at base of each gena near lower margin of eye. 
Pronotum tricarinate, about as long as vertex, extending down on 
each side almost to base of forecoxe; scutellum longer, acute between 
elytra, three to five carinate. Legs rather long and slender; fore 
and middle cox long, almost as long as femora; hind coxe large, 
stout, with a small tooth posteriorly; hind tibi# with two to five 
lateral spiniform spurs or spines, and a large, movable spur (calcar) 
at apex; latter variable in form from spiniform or cultrate to tecti- 
form with margin dentate; tarsi three, basal one the longest. Elytra 
of two types, brachypterous and macropterous; former may reach 
less than halfway to tip of abdomen or more, truncate at apex, 
obscurely veined; latter longer than abdomen, often setigerous on 
veins, venation variable; clavus with two veins joined apically; 
corium with three at base, all but one usually branched apically; 
membrane with four to seven more or less branched veins. Wings 
sometimes wanting or reduced, usually nearly as long’ as elytra, 
hyaline and folded once. Abdomen about as long as thorax; male 
genital segment. usually more or less cylindrical, truncate at apex, 
with a pair of claspers (genital styles) and anal tube within aperture. 
Female genitalia ventral, consisting of a long, usually cylindrical, 
acute, ovipositor sheath which reaches to the tip ofthe abdomen; 
anal tube at tip of abdomen. 7 

The following synopses are not as complete and satisfactory as 
they ought to be, but in many cases I have had only the inadequate 
descriptions to base them on, and consequently they may be more or 
less imperfect. Some of the American species I have not been able 

95278°—Proc.N.M.vol.46—18——36 
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to see and the descriptions of some of them are so inadequate that 
they can not be included in the synopses. These, however, I have 
listed where they probably belong. It might be well to suggest that 
in using these keys it will be necessary to run down in both subheads 
where the characterization is rather variable or intergrades. In 
several cases the same species has been included in two places in the 
synopsis. 


KEY TO THE AMERICAN GENERA. 


a'. Post-tibial spur (calcar) not foliaceous or bilaminate, usually spiniform or cultrate. 
b'. Calcar without teeth, terete, spiniform, acute at tip. 
ec. Antenne very long, flattened, foliaceous, I nearly as long as II; scutellum 
tricarinate; elytra very conspicuously asperose; frons tricarinate. 
Copicerus Swartz. 
ce. Antennsz shorter, terete, I distinctly shorter than II; frons with two median 
caring. 
d@'. Body large; frons very broad; scutellum 5-carinate; male genitalia termi- 
nal instead of subventral 
@. Body slender, smaller; frons narrow, elongate; scutellum tricarinate. 
Lepticus, new genus. 
b’. Calcar not. spiniform, with or without teeth; frons tricarinate. 
c'. Antennze terete. 
@'. Calear subcultrate, triangular prismatic, without teeth, acute at tip; scu- 
tellum 5-carinate; elytra very asperose; hind tibiz with 4 lateral spines. 
é. Elytra with a large stigma on margin of corium; frons rather narrow; 


é. Elytra without stigma; frons conspicuously broadened at clypeus. 
Epibidis Fowler. 
a. Calcar with a row of teeth posteriorly; hind tibiz with less than 4 lateral 
spines; scutellum tricarinate; elytra without stigma. 
e'. Antenne very short, segments subequal; calcar with 3 long teeth, appa- 
rently trifid; hind tibise trispinose 
e. Antennz longer, as long as frons, I shorter than II; calcar with 9, 20w of 
about 8 teeth; hind tibie bispinose; vertex produced in front. 
Proterosydne Kirkaldy. 
c?. Antenns compressed; head very broad, sometimes broader than thorax. 

d@'. Antennsz seldom longer than width between antennal insertions; median 
frontal carina forked at apex of head; calcar long, cultrate, with a row 
of 7. to 11 coarse teeth on 

@. Antenne distinctly longer than width between bases, carinately foliaceous; 

median frontal carina forked below apex of head, branches widely sepa- 
rated; genze almost obsolete; calcar large and broad, three-sided, each 
side fiat, not foliaceous, with a number of very minute spines, scarcely 


#, Calear bilaminate or tectiform, more or less folinceous, with, one face more or less 
concave, posterior margin usually finely or coarsely dentate. 
b'. Basal antennal segment compressed, second compressed or terete; antennze 
long, prominent; head transverse, at least as broad as pronotum. 
e'. Basal antennal segment longer than second; anterior femora compressed; head 
not broader than prothorax; clypeus normal; frons tricarinate. 
Delphaz Fabricius. 
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@. Basal antennal segment shorter than second; anterior femora normal; head 
broader than prothorax; clypeus with a cone-shaped process in front; frons 
with two median carinw.............5...-.---.22 eee cece Bostaera Ball. 

b?. Both segments of antenne terete, I shorter than IT. 

c'. Frons, notum and abdomen with prominent pits. 

d', Frontal carine forked near clypeus.........-..-.----.----- Achorotile Fieber. 
@. Frontal carinz forked at apex of head.............-. Laccocera Van Duzee. 

c. Pits wanting, except obscurely present in some species of Phyllodinus: 

d', Frons with two median carinz over entire length, usually separating at or 
near clypeal margin, roundly arcuate outward; carine sometimes eyan- 





TCM ctr. cecUlbcosassesagecase sa Specs Jassidaeus Fieber. 
@. Frons with one median carina, forked, if at all, at or somewhat below apex 
of head. 


e'. Anterior and intermediate femora and tibiz greatly compressed and foli- 
aceous; head broad; frontal carina forked a little below apex of head. 
Phyllodinus Van Duzee. 
e. Anterior and middle femora and tibiz normal. 
f'. Frontal carina percurrent to posterior margin of vertex without oblique 
transverse carine connecting it to lateral carine. 
Tiburniella, new genus. 
f?. Frontal carine forked at or below apex of head and connected obliquely 
with lateral carinz of vertex. 
g'. Carine of head subobsolete, often scarcely discernible; vertex very 
broad, rounded in front; frons broad.............. Kormus Fieber 
g’. Carine of head always visible, usually rather strong and prominent, 
sometimes evanescent on apex of head. 

h'. Vertex elongate, often twice as long as wide or more, produced at 
least one-third before eyes, sometimes greatly so; calcar seldom 
spoon-shaped, with margins usually rather close together and 
dense pubescence between; female ovipositor sheath often con- 
spicuously broadened. ................-.... Stenocranus Fieber. 

h?. Vertex less or not elongate, produced only a little before eyes; calcar 
usually spoon-shaped, with margins more or less separated, with 
or without pubescence between. 

i. Frons and vertex meeting at an acute angle at apex of head with 
a semblance of a transverse carina on apex.. Megamelanus Ball. 

#. Head dorso-ventrally rounded, not acutely angled as above; cari- 
nz sometimes evanescent on apex of head, 

j’. Median carina of frons forked distinctly below apex of head, 
from one-fourth to one-half its length below; vertex usually 
moderately broad. 

h'. Frons almost circular, short; gen not plane, ridged trans- 
versely below ocelli; antennz exceedingly short, stout; 


k*, Frons elongate, more or less rectangular, longerthan broad; 
genz plane; antenne longer; calcar normal. 

jf. Median carina forked at or near apex of head (except in L. 
albolineosa often below); vertex usually rather narrow, 
sometimes broad; carine variable from very conspicuous 
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DESCRIPTION OF GENERA AND SPECIES. 
Genus COPICERUS Swartz. 


Jeralia GuERIN. 
Holatus WALKER. 


Body relatively large. Cephalic and thoracic carin® not very 
strong; frons tricarinate, moderately broad between eyes; clypeus 
tricarinate; eyes deeply emarginate beneath. Antenne very large, 
long, foliaceous, and thin, thinner on superior margin than below, 
coarsely pubescent; second segment longer than first; flagellum long. 
Pronotum moderately long. Scutellum tricarinate, long. Legs long; 
femora scarcely enlarged; calcar long, spiniform, terete, acute at tip, 
slightly pubescent; hind tibise with three lateral spines. Elytra long, 
more or less maculate, veins darkly setigerous on black tubercles; 
venation variable, with more veins in membrane than in most other 
genera. 

Type of genus.—Copicerus irroratus Swartz. 

This genus is easily distinguishable by its unusually large and 
foliaceous antenns and large elytra. Its distribution seems to be 
entirely southern. 


COPICERUS IRRORATUS Swartz. 


Plate 44, figs. A-F, H-K. 
Copicerus irroratus Swartz °02:81.—StAt °57:338.—Van Duzge ’97: 230.— 
Swezey ’04: 31.—Fow er 81: 130. 
Jeralia singula WaLKER ’85: 85. 
Copicerus swartzit Stix ’57: 339. 

Length of body 4.7 mm.; width of vertex between eyes 2.5; greatest 
width of frons 3.5; length of antennz: I, 1.3; IJ,1.8. General color 
brown to dark brown; frons with several black spots; antennz and 
legs spotted with black; elytra black, setigerous-punctate. 

Head moderately large, carine rather inconspicuous; vertex 
rather broad; frons broadest at apex; clypeus long. Eyes large, 
black, deeply emarginate beneath. Antenne long, very prominent, 
more than half as long as entire body; I constricted at base and apex, 
II narrower apically, a little longer than I; flagellum almost as 
long as I. 

Thorax broad, punctate; pronotum long with a shallow fovea on 
each side; lateral carine short, inconspicuous; scutellum long, more 
deeply and closely punctate laterad than dorsad. Legs long, banded 
with black; calcar long, very acute at tip, slightly pubescent. Elytra 
very long, large, brownish, with an oblique brown macula over apical 
cells and lighter area on costal margin midway between base and apex; 
veins set closely with setigerous tubercles and a small brown spot 
around each tubercle; corium lighter in color. 

Abdomen long, depressed, oval. 
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Male pygofers large, aperture rather circular; anal tube enlarged 
apically; genital styles contiguous, or nearly so, on enlarged basal 
portion, apically slender, arcuate, acuminate, almost touching at tip. 

Redescribed from numerous males and females from the following 
localities: Jamaica (Van Duzee), Mexico (Baker), Jalapa, Vera Cruz, 
Chiapas, Guadalajara, Mexico (Crawford), Belize, British Honduras 
(J. D. Johnson), Nicaragua (Baker), and St. Louis, Mo., (Baker): 
The specimens from Nicaragua had been determined by Melichar as 
C. swartzvi. The specimens from Mexico are uniformly much darker 
than the rest, both on body surface and elytra. Throughout the 
series there is a gradual variation in the coloration of the frons from 
brownish with black dots and spots to entirely black with perhaps 
a few lighter spots very small in extent. The body surface, also, is 
widely but gradually variable, so that neither of these characters can 
be used to separate species, as was done by Stal in describing his 
species swartzii. This species, both according to authentically deter- 
mined specimens and the original description, is not distinct in any 
way, and therefore becomes a synonym. The species is apparently 
limited to the Tropics and the southern portion of this country. In 
all the series there are no brachypterous specimens. 


COPICERUS IRRORATUS THORACICUS Guerin. 
Copicerus thoracicus GUERIN in literature. 


Seven specimens from Havana and Cayamas, Cuba (Baker), have 
boen determined as (0. thoracicus Guerin, but are not specifically dis- 
tinct from the above species. The following differences are constant 
enough to warrant its separation as a varietal form, however. Body 
uniformly smaller, more slender; median frontal carina rather con- 
spicuously raised, much more so than in species. 


COPICERUS INSIGNICORNIS Lethierry. 
Asiraca insignicornis Letuterry '90: 150. 

This species was described as belonging to the genus Asiraca, but 
by the description it is easy to recognize it as a Oopicerus. Perhaps 
it is the same species as the tropical irroratus, but until further evi- 
dence is obtainable it will remain as a distinct species. 

Locality: Venezuela, South America. 


Genus PENTAGRAMMA Van Duzee. 


Body robust, very large. Head large, broad, about as broad as 
prothorax; vertex longer than broad, produced a little before eyes, 
sides rather straight, subparallel, rounded in front; frons broadly 
ovate, broadest at ocelli, with two median carine over entire length 
passing separately onto vertex, diverging and following the curve of 
frontal sides; caring not sharp; apex of head tumid; face convex; 
clypeus long, large, convex; gens large. Eyes large, not deeply 
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emarginate below. Antenne rather long, terete, II much longer 
than I. Pronotum tricarinate, laterals extending outward behind 
eyes, not reaching hind margin; scutellum 5-carinate, caring not 
prominent. Legs large, long; hind tibis~with three lateral spines; 
calcar terete, spiniform, acute at tip; hind tarsi long. Elytra reach- 
ing at least to tip of abdomen. Male genital segment elongate; geni- 
tal styles peculiarly ventral instead of terminal, as in most genera; 
anal style in both sexes very elongate. 

Type of genus—Pentagramma vittatifrons Uhler. 

This genus differs markedly from the others of the subfamily in 
regard to the male genital characters. In the other genera the tip 
of the abdomen is broadly truncate vertically with the genital styles 
and other organs subvertical; in this genus the abdomen is not 
truncate but converges to the anal tube in a straight line, with the 
genital styles inferior and directed backward instead of upward. 


PENTAGRAMMA BIVITTATA, new species. 
Plate 44, figs. L, M, O. 


Length of body, female 6.8 mm.; male 5.6; width of vertex between 
eyes 0.53; greatest width of frons 0.69; length of antenne, I, 0.23; 
II, 0.55. General color green; frons greenish brown, with a light 
green band across clypeal margin and another arcuately across 
middle; inner face of forecoxe and mesopleure with a black spot; a 


small brownish area sometimes present between antenne and frons; 
antenn# and legs lineated with black. 

Head very broad, slightly broader than prothorax; vertex very 
slightly longer than broad, produced slightly beyond eyes, rather 
straight in front, tumid; frons about one and a third times as long 
as broad, convex; median carine moderately prominent, not sharp, 
indistinct at apex of head, parallel with sides, a little broader at 
apical margin than at base. Eyes large, long, scarcely emarginate 
beneath but facets wanting on corresponding area. Antenne terete, 
slightly pilose, I more than one-third as long as II. 

Thorax very large, broad; pronotum rather deeply and angularly 
emarginate behind, straight in front, lateral carine not prominent; 
scuttellar carine indistinct; tegule large, prominent. Legs long, 
large; tibial spines large, black; calcar long, acute. Elytra reaching 
slightly beyond tip of abdomen, especially in female, subhyaline, not 
maculated; outer cubital not forked at apex. 

Abdomen long in both sexes, tapering uniformly to apex. 

Male pygofers long, converging evenly to tip; anal tube long, 
open beneath; anal style long, acute; genital styles simple, stout, 
large at base, not very acute at apex, arched. 

Described from 7 males and 18 females from Managua, Nicaragua 
(Baker). This species is closely allied to the more northern vittati- 
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frons Uhler, differing in the width of the head, the relative lengths of 

the antennal segments, the banding of the frons, etc. The geo- 

graphical distribution seems to indicate a distinct species, also. 
Type-specimen.—In collection of Pomona College. 


PENTAGRAMMA MINORE, new species. 
Plate 44, figs. P, Q. 


Length of body, female 6.3 mm.; male 5.3; width of vertex 0.62; 
width of frons 0.75; antenne, I, 0.16, II, 0.41. General color green, 
male lighter than female; black spots and lineations as in bivittata; 
frons with two narrow darker bands above middle, more conspicuous 
on male, with a prominent black spot between antenne and frons as 
in vittatifrons. 

General characters similar to bivittata, differing as follows: Body 
smaller; head not broader than pronotum; vertex somewhat longer 
than broad, more so than in related species; median carine less con- 
spicuous at apex of head, almost obsolete; frons almost circular, as 
broad as long, clypeal margin but slightly broader than basal; 
antenne, I about one-fourth as long as II. Pronotum almost half 
as long as scutellum; scutellar carine moderately prominent. Elytra 
relatively shorter, scarcely reaching to tip of abdomen, venation 
similar. Anal tube differing slightly in structure; anal style very 
long; genital styles smaller, more slender, acute at tip, smaller at 
base. Female ovipositor sheath more densely pubescent; anal tergite 
of abdomen conspicuously broader than genital segment. 

Described from one male from Sheridan, Wyoming, and one female 
from Banner, Wyoming, coll. C. W. Metz. 

Type-specimen.—In collection of Pomona College. 


PENTAGRAMMA VITTATIFRONS Uhier. 
Pentagramma vittatifrons Van Duzer '97:260.—Swezey '04:42. 
Locality.—_New Jersey, New York, Maryland, Illinois, Dakota, 


Montana. 
Genus LEPTICUS, new genus (?) 


Head long, about as broad as prothorax, quite strongly carinate; 
vertex very slender, at least twice as long as broad, narrowed in 
front, produced greatly beyond eyes; frons very broad in proportion 
to vertex and abruptly broadened, with two median carinse subpar- 
allel to rounded sides and close above; eyes large, not emarginate 
below; antenne moderately long, reaching beyond clypeal margin, 
terete, IT at least three times as longasI. Thorax moderately broad, 
quite long; lateral carine of pronotum curved out, not reaching hind 
margin; legs moderately long; calcar rather short, terete, spiniform. 
acute; hind tibie with three lateral spines. 

Type of genus.—Lepticus oculatus, new species. 
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. This. genus is erected, provisionally, for a species of which only one 
immatute male is known. Although this may not ordinarily be good 
policy,.yet in this instance it is justifiable for the reason that the 
specimen at hand is'a nymph of a very late instar, and also because 
the principal generic characters used here happen to be about the 
same for adult and late nymph. This is made a doubtful genus 
because it is based upon an immature specimen. 

LEPTICUS OCULATUS, new species. 
Plate 45, fig. A. 

Length of body, 3.5 mm.; width of vertex, 0.22; width of frons, 
0.5; antenne, I, 0.13; Il, 0.28. General color light brown, eyes 
darker; frons dark reddish brown with a white band across clypeal 
margin and an arcuate band across midway; antenne light brown 
with dark longitudinal stripes; legs lighter. 

Head ‘long, fully as broad as prothorax, strongly carinate; vertex 
about two and a half times as long as broad, apical half converging 
narrowly, nearly one-third its length beyond eyes; frons abruptly 
broadened, easily visible from above on each side of vertex, with 
two median caring well separated, close together above, parallel with 
sides; about two and a third times as long as broad, equally broad 
above and below, ovate; gene small; clypeus large; eyes very large, 
long, bulging with no emargination nor absence of facets beneath; 
antennig moderately long, terete, I short, about one-fourth as long 
as IT. 

Thorax quite long; pronotum extending well forward between eyes. 
Légs moderately long; hind tibis with three very short lateral spines; 
calcar a little more than half as long as basa] tarsus. Abdomen long, 
genitalia immature. 

Described from one male in a late nymphal instar, from Managua, 
Nicaragua (Baker). Being immature, it has numerous pits on the 
frons, notum, and abdomen, as in many immature Fulgorids, but 
whether or not the mature forms retain these is not known. 

Type-specimen.—In collection of Pomona College. 

After the last nymphal moult the thorax takes on a totally dif- 
ferent aspect, so that the description of that had to be omitted from 
the above. The head, however, remains approximately the same, 
hence these characters are valid. In most nymphs of Delphacide 
the tarsi are all three-segmented as in the adults; in this species the 
first two pairs are two-segmented. . 


Genus EUCANYRA, new genus. 


Vertex narrow, protruding beyond eyes; frons not broad, tricari- 
nate, rather long; rostrum long; eyes large, entire, not emarginate 
beneath, but some facets wanting above antennal insertion; anten- 
nw long, prominent, terete, second segment longer than first, often 
tuberculate. Prothorax short, tricarinate; scutellum large, broad, 
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5-carinate. Elytra large, often maculate, with a large black stigma 
between corium and membrane in front. Legs long; calcar very 
long, slender, triangular-prismatic, slightly pubescent, acute at tip; 
hind tibiew with four lateral spines. 

Type of genus.— Eucanyra stigmata, new species. 

This genus is easily distinguishable by the large size and entire 
eyes, the terete antenne, and stigmatic elytra. 


EUCANYRA STIGMATA, new species. 
Plate 44, figs. G, N, R, 8, 

Length of body, 3.4'mm.; length of elytra, 6.6; width of vertex, 
0.26; width of frons, 0.60; antennas, I, 0.65; II, 0.97. General color 
brown, usually dark, more or less variegated with yellowish brown on 
pleura. Body very large. 

Head quite large, broad, carine very conspicuous; vertex narrow 
between eyes; frons long, narrowed above, broadest at apex; clyp- 
eus long; eyes very large, prominent; antenne long, II about one 
and one-half times as long as I, very much roughened. 

Thorax large, robust; pronotum short, especially so behind eyes, 
lateral caring flexed out behind eyes and extending nearly to hind 
margin; scutellum broad, long. Hind legs very long; calcar elon- 
gate. Elytra large, broad, somewhat coriaceous, rounded at apex, 
veins setigerous, maculate; membrane with eight veins, the third, 
fifth, and sixth once forked; with a large triangular pterostigma on 
front margin between corium and membrane. 

Abdomen depressed, large. 

Male.—Anal segment long, slender, cylindrical; anal tube taper- 
ing to apex; genital styles simple, arched laterally, subacute at tip, 
divergent somewhat. 

Described from one macropterous male collected at Belize, British 
Honduras, by J. D. Johnson. 

Type-specimen—In collection of Pomona College. 


Genus EPIBIDIS Fowler. 


This genus was described by Fowler as follows: 

Body somewhat elongate, subparallel, with vertex narrow, distinctly longer than 
broad and produced in front of eyes (anterior margin viewed from above seems to be 
notched); forehead and clypeus long and narrow, broadest about the middle, cari- 
nate and plainly margined; antennz elongate, with first joint long and smooth, 
second scarcely longer than first, asperate, with warty, white excrescences and very 
short and strong thick sete; last joint setiform, longer than I and II together; pro- 
notum obtusely produced between the eyes, carinate. Scutellum large, three times 
as long as pronotum, 5-carinate. Elytra rather long, veins rather fine, more or less 
strongly granulate, claval vein not reaching apex of clavus, but joining suture before 
it. Legs long, posterior tibis: with 4 or 5 spines, 1 near the base. 

Type of genus.—Epibidis godmani Fowler. 

This genus, according to Fowler, comes near Bidis Walker (Hygyops 

and Ugyops). The new genus Eucanyra is rather closely related to 
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this, but differs in the points mentioned in the synopsis \of the genera. 
After an examination of the original specimens in the United States 
National Museum, I would add the following to the above description: 
Frons distinctly broadened above clypeus; median carine forked a 
little below apex of head. Calcar long, triangular-prismatic, faces 
flat, acute at tip, finely pubescent; hind tibis with four lateral spines. 
Male genitalia resembling somewhat Hucanyra, but narrower and 


] ; 
— EPIBIDIS GODMANI Fowler. 


Epibidis godmani FowueEr ’81: 131. 
Locality.— Panama. 
EPIBIDIS BRUNNEA Fowler. 
Epibidis brunnea Fow.er ’81: 132. 
Locality —Panama. 


Genus DICHONEURA Lethierry. 


Lethierry described this genus as follows: 

Vertex triangular, as long as broad, produced in front before eyes, base and sides 
carinate, elevated, apex obtusely angled; frons three times as long as broad, tricarinate; 
lateral caring slender, sharp, median broad, convex. Antenne very short, joints 
equal in length, each as thick as long, not extending beyond lateral frontal carina; 
terminal seta long. Elytra long, much longer than abdomen, apex rounded. Hind 
tibise trispinose and numerous sete and spines between; calcar double, inner one small, 
trifid; the outer, simple and terminal. 

Type of genus.—Dichoneura simoni Lethierry. 

According to Lethierry this genus is “near Delphax Fabr.” It 
differs sharply in the hind tibiz, however, from.Liburnia, having three 
lateral spines instead of two, and the calear, according to the descrip- 
tion, is quite unique. It is probably cultrate with three large teeth 
on hind margin, giving the appearance of being trifid. For the 
present, at least, I have related it to Proterosydne, another tropical 


genus. 
DICHONEURA SIMONI Lethierry. 


Dichoneura simoni LeTHIERRY ’90: 152. 


Locality.—San Esteban, Venezuela. 
Genus PROTEROSYDNE Kirkaldy. 


Head rather narrow, more or less produced before eyes; vertex 
square or elongate, concave, median carina wanting or indistinct, 
laterals high; frons sometimes narrowed above, tricarinate; antenne 
longer than frons, terete, I much longer than II. Pronotum long, 
lateral caring straight; scutellum tricarinate; legs long; hind tibize 
bispinose; calcar subterete, cultrate, with a row of about eight teeth 
on hind margin; basal tarsus very long. Elytra long, rather narrow. 

Type of genus.—Proterosydne arborea Kirkaldy. 
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The one Hawaiian species, the type, does not agree in all details 
with the American species which I include in the genus, but there is 
such a marked relationship between the two that it does not seem 
necessary to erect a new genus for our species. 

PROTEROSYDNE PICTIFRONS Stil. 
Plate 45, figs. D-H; plate 49 M. 
Delphaz pictifrons Stix '64: 50.—Van Duzer ’'97:261. 
Hygyops picitfrons Sr&u ’70:747. 

Length of body 4.8 mm.; width of vertex 0.25; width of frons 0.36; 
antensw, I, 0.19, II, 0.45. General color light fulvous; frons with a 
broad white band, surrounded by red, very conspicuous; a similar 
spot on each side of pronotum just above base of coxe. 

Head with eyes fully as broad as prothorax; vertex elongate, nar- 
row, subrectangular, produced two-sevenths of its length beyond eyes, 
with lateral carine strong behind eyes; median carina almost wanting; 
frons tricarinate, moderately long, narrow above, conspicuously 
broadened midway, somewhat bell-shaped, almost twice as broad at 
apex as at base; sides parallel on lower half; clypeus large, convex, 
weakly carinate. Eyes large, not deeply emarginate below. 
Antenne at least as long as width of head between antennal sockets, 
1 almost half as long as II. 

Thorax rather slender; pronotum slightly more than one-third as 
long as scutellum, broadly emarginate behind; scutellum rather 
weakly carinate. Hind tibie with two short lateral spines; calcar 
half as long as elongate basal tarsus, coarsely 8-dentate, acute at tip. 
Elytra very elongate, narrow, subhyaline, veins somewhat setigerous 
but not conspicuously so. 

Male genital segment large; viewed laterally, constricted 
midway and long above and below; with a tubular epiphysis at base 
of genital styles produced upward into a short acute style; sides of 
pygofers produced above into long, posterior projections more or less 
encircling anal tube; anal tube and style long; genital styles not long, 
stout, simple, acute, and incurved at apex. 

Redescribed from one female from Belize, B. Honduras (Johnson), 
and a pair from Managua, Nicaragua (Baker). This was placed by 
Van Duzee' as a species of unknown position. 

Genus STOBAERA Stal. 
Goniolcium Fow.sr, Biol. Centr. Amer., 1881, p. 132. 

Head about as broad as pronotum, sometimes considerably broader 
or somewhat narrower, rather strongly carinate; vertex broad, sel- 
dom longer than broad, straight on front margin, slightly produced 
before eyes; frons longer than broad, sides straight or rounded, tri- 
carinate; eyes deeply emarginate below; antennsz compressed, rather 
a cheinienenieenriceteteitnaagpamertecirtticll Ma Anata alka lchectlaninetedt alienate 

1 Bee 97: 261. 
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short, seldom longer than width of head between antennal sockets. 
Pronotum tricarinate, lateral carine flexed out behind eyes and 
abruptly angulate apically and reaching hind margin; scutellum 
tricarinate; elytra setigerous on veins, lange, broad at apex. Legs 
long; calcar cultrate, with a row of 6 to 10 teeth on hind margin. 

Type of genus.—Stobaera tricarinata Say. 

Stal erected this genus in 1859 for the species Delphaz concinna,' 
a Mexican species. This is beyond doubt identical with Delphaz 
tricarinata Say (1829) and therefore, the type of Stobaera must be 
tricarinata Say. Van Duzee, in describing this genus, ascribed to it 
the character of the head being narrower than pronotum which is 
seldom the case in the type species and almost never in the southern 
forms previously known as concinna Stal. Stal’s African genus, 
Amblycotis, is apparently closely related to some of the members of 
this genus, notably S. pallida Osborn. 

Fowler’s Central American genus, Goniolcium, is apparently identi- 
cal with Stobaera, judging from his description. 


KEY TO THE SPECIES. 


a’. Frons rectangular, sides subparallel; vertex only slightly broader than long or 
square; antennsz compressed; caring strong; frons usually dark above and be- 
low, light between, markings variable. 

b'. Elytra long, pale, with a brown, crescent-shaped band apically . .tricarinata Say. 

b*. Elytra short, entirely brown, except anterior margin narrowly hyaline. 

nigripennis, hew species. 

a*, Frons not rectangular, broadened midway; vertex broader than long. 

b'. Antennse compressed, short; frons considerably broadened, narrowed below, with 
numerous short, transverse, white markings; vertex much broader than long; 
head sometimes broader than mesothorax; carinz strong; elytra long, square 
PN vcekn ndaindanings ca tegeees pta>oeReneabanbdbececashse pallida Osborn. 

&*. Antenne only slightly compressed, almost terete; frons not greatly broadened, 
pale; vertex broader than long, weakly carinate; fourth abdominal tergite 
with two black tubercles on each side; elytra short, not covering abdomen. 

quadripustulata Van Duzee, 
STOBAERA TRICARINATA Say. 
Plate 45, figs. I-K, O; plate 49, fig. K. 


Delphax tricarinata Say 25: 337.—LeConrs ’59: 255.—Unter °75: 352.—Van 
Duzer ’90: 389.—OsBorn ’92: 127. 

Conomelus tricarinatus Van Duzer ’97: 191. 

Stobaera tricarinata Van Duzer '97: 245.—Smrrn ’99: 89.—Ossporn 00: 64.~ 
Forses ’00: 413. 

Stobaera bifasciata ProvancHER ’90: 337.—Van Duzer '97: 244. 

Stobaera concinna Stix ’59: 327.—Van Duzer ’97: 246. 

Stobaera minuta Ossporn ’05: 376. 

Stobaera affinis Van Duzexr 08: 99. 


Average length of body 3.4 mm.; width of vertex, 0.31; width of 
frons 0.26; length of antenne, I, 0.22, II, 0.42. General color 


1 Berl. Ent. Zeit., vol. 3, 1859, p. 327. 
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variable from: light brown to very dark brown or piceous; vertex, 
pronotum, scutellum between lateral carine usually lighter brown; 
frons brown above ocelli, light to whitish on middle third, usually 
brown or blotched on lower third, often whitish; gene variable from 
mostly brown to blotched or almost white; abdomen dark; legs light, 
banded with black; elytra brownish, with a semicircular macula on 
posterior half of membrane, usually an oblique band on anterior 
half of membrane, and several spots extending obliquely across 
elavus and corium; this maculation is within certain limits rather 
constant and characteristic. Body moderately large, rather broad, 
variable from 3 to 5 mm. to tip of folded elytra. 

Head rather short, with eyes about as broad as prothorax, some- 
times slightly or distinctly narrower, oftener as broad or broader, 
strongly carinate; vertex as long as pronotum or slightly longer, as 
broad or broader than long, usually narrowed between eyes and some- 
what produced before them; lateral carine often very much elevated 
with sharp carina behind eyes; front margin of vertex variable from 
almost straight to angulate; frons long, usually rather slender, vary- 
ing from two to two and three-fourths times as long as broad, some- 
times slightly broadened between eyes, converging slightly to apex; 
median carina forked at apex of head; eyes large, deeply emarginate 
beneath. Antenne varying in lengthfrom one-half to one and afourth 
times as long as width of head between antennal sockets; I com- 
pressed, broader than II, or fully as broad, from two-thirds to three- 
fourths as long; II subterete, somewhat compressed basally, very 
rough. 

Thorax rather long, strongly carinate; pronotum from more than 
one-third to one-fifth as long as scutellum; posterior margin emargi- 
nate and sharply angled at center; lateral carine angled sharply 
apically and extending to posterior margin; scutellum long, acute; 
forefemora slender, subterete to angled; hind tibie slender, long; 
calcar from one-half to two-thirds as long as basal tarsus, hind 
margin coarsely 7 to 10 dentate. Elytra long, maculate, somewhat 
squared at apex. 

Male pygofers broad, short; anal tube with an acute, recurved 
process on ventral margin, variable in length from one-third the 
diameter of anal tube to twice that length, and from slender to board 
and stout; anal style moderately long; genital styles variable in 
length, sinuate, usually enlarged subapically and often more or less 
compressed, constricted beyond subapical enlargement, apex broad- 
ened, compressed, produced on each side into an acute tooth; some- 
times pulverulent; with a slender process at base of each style. 

Redescribed from more than 200 males and females from the follow- 
ing widely separated localities: In the United States—Pennsylvania 
(Wirtner); Virginia, Illinois, Minnesota (Baker); Kentucky (Riley) 
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on Monophylla sp.; Arkansas (Hubbard); Missouri (Brown); Ala- 
bama (Baker); Colorado (Baker); Arizona (Baker); California 
(Baker). South of United States—Habana, Cuba (Baker); Guada- 
lajara, Jalapa, Orizaba, Puebla, Oaxaca, Cuernavaca, all Mexico 
(Crawford); Guatemala (Baker); and Nicaragua (Baker). 

Apparently this species has a very wide distribution, and, as might 
be expected, more or less variation occurs within the species. Van 
Duzee retains as valid Stal’s species concinna as distinct from the 
more northern form tricarinata Say. A careful and minute study has 
been made of the above series of over 200 specimens from the many 
and varied localities enumerated above, and curves plotted for all the 
variation characters, namely, the variations in the genital styJes, the 
calcar, relative length and size of frons, vertex, pronotum, scutellum, 
and antenne. If one were to study the forms from Pennsylvania 
and those from Nicaragua they would probably be separated as two 
distinct, though similar, species. With all the intermediate localities 
represented in the series, however, the curves become continuous, 
and it is at once impossible to recognize the southern forms as distinct. 

There seems to be a general division, not at all sharp, of the series 
as represented here into three groups, falling geographically into the 
faunistic regions of the North and West of the United States and 
northern Mexico, the extreme Southeast of the United States and Cuba, 
and southern Mexico and Central America. In « very general and 
loose way it may be said that the individuals of the first region show 
a tendency toward the following groups of characters: Short-petioled, 
smaller, pulverulent genital styles, relatively longer pronotum, longer 
frons, long or short antenns, larger calear; those in the second 
region: styles as above, pronotum shorter, frons intermediate, 
antenne shorter, calear shorter; those in the far south region (for- 
merly known as concinna Stal): longer-petioled, larger, nonpulveru- 
lent styles, shorter pronotum and frons, longer antenns, smaller 
calcar. These divisions shade into each other very intricately and 
can not be called even varietally distinct. In the study of specimens 
in the future these geographic divisions may be borne in mind to 
some advantage. The most characteristic mark of the species is the 
maculation of the elytra, although to a certain extent this also is 
variable, and the form of the male genitalia. 

The largest percentage of the specimens studied are macroperous; 
fourteen specimens from Kentucky (collected in May) and several 
from Celifornia are semibrachypterous, having the membrane about 
half the normal length and reaching only slightly beyond the anus. 
In these forms the relative measurements are slightly different, as is 
usually the case in brachypterous specimens. The scutellum is 
relatively shorter, vertex broader, head often a little narrower than 
prothorax. The short membrane may or may not be maculate. 
There are no really brachypterous specimens in the whole lot. 
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Previous students in this group have used coloration very largely 
in drawing the specific lines, As a matter of fact, this character is 
useless for that purpose, since any variation of pigmentation may be 
found among the immense series of specimens. The frons varies 
from almost entirely brown or dark colored with at least a narrow 
band across the middle lighter than the rest, through a long and 
gradual series in which the dark area is more and more replaced by 
light, often with the effect of blotching, to a condition wherein all the 
brown below the ocelli has disappeared, leaving the lower two-thirds 
and most of the gene creamy white. I have no doubt that S. bifas- 
ciata Provancher is a part of this series, since it was separated chiefly 
on ‘‘the pale front.”’ 

Among the series is a lot of a score or more specimens collected in 
California (exact locality unknown) which, considered alone, might 
be placed in a distinct species because of the smaller size of the body, 
the shorter antenne, and the absence of the lower band of brown on 
frons. But here, again, there is no possible line of division, as the 
curves show. 

STOBAERA PALLIDA Osborn. 
Plate 47, fig. ©. 
Stobaera pallida Osporn '05:375, 47.—Van Duzex '08:200. 


Length of body, 2.8 mm.; width of vertex, 0.38; width of frons, 
0.38; antenne, I, 0.16, II, 0.27. General color light brown; frons 
with several short white transverse markings; elytra light brown, 
maculated in male somewhat similarly to fricarinata. Body robust. 
Head very broad, sometimes broader than entire thorax, strongly 
carinate; vertex broader than long, square at apex, sides narrowed 
between eyes; frons widened to ocelli, then abruptly narrowed con- 
siderably to apex, narrower below than above, more than half as 
broad as long; antenne reaching to clypeus, broad, IT a little longer 
than I; eyes deeply emarginate beneath. 

Pronotum moderately long, angulation of lateral carine rather 
prominent; hind margin crispate or crimped on lateral half of each 
side; scutellum broad. Legs rather short, stout; calear more than 
half as long as basal tarsus. Elytra somewhat convex, square at 


Male pygofers similar to tricarinaia; styles long, slender, acute, 
apex curved in sharply and hook shaped, with an inner needlelike 
process below hook. 

Described from two males and two females, all macropterous, one 
female from Nassau, Florida (E. A. Schwarz), and the others from 
Bayville, New York, on Baccharis halimifolia. Osborn’s specimens 
were from Delaware and Maryland on the same plant. This sug- 
gests somewhat Stal’s African genus, Amblycotis. 
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STOBAERA NIGRIPENNIS, new species. 


Size and general appearance similar to the smaller individuals of 
tricarinata; coloration of body and legs quite similar; elytra short, 
reaching a little beyond tip of abdomen, dark brown or black, except 
on a narrow strip along anterior margin and on anterior half of 
membrane. Male genital styles relatively rather stouter; ventral 
process of anal tube scarcely acute. 

Described from one male from Argus Mountains, California (Koe- 
bele). This may be only a varietal form, but it differs so sharply 
from the hundreds of other specimens that I choose to consider it 
another species. 

Type-specimen.—Cat. No. 15975, U.S.N.M. 


STOBAERA QUADRIPUSTULATA Van Duzee. 
Stobaera quadripustulata Van Duzzez, ’08: 200. 
Locality.—Estero, Florida (Van Duzee). 

STOBAERA GRANULOSUM (Fowler). 
Goniolcium granulosum Fow.Er ’81: 132. 


Probably this is identical with the southern form of tricarinaia. 
Locality.—Orizaba, Vera Cruz, etc., Mexico (Fowler). 


STOBAERA TESTACEUM (Fowler). 
Goniolcium testaceum Fow Er ’81:133. 


The exact relationship of this species to the other members of © 
the genus is difficult to state at present. 
Locality.—Guatemala, etc. (Fowler). 


Genus COCHISE Kirkaldy. 


Kirkaldy’s original description is as follows: 


Vertex very transverse, keels obsolescent, impressed transversely on the basal 
margin, about one-fifth wider than the eye; with the eyes distinctly wider than the 
pronotum. Frons medianly impressed by a transverse line, the basal part with two 
widely separated keels (a puncture between them in the middle), uniting on the 
middle of the apical part, which narrows concavely toward the apex, where it is trun- 
cate. Gens almost obsolete. Antenne arising almost at the exterior apical ocular 
angle, flattened and carinately foliaceous, one-third longer than the maximum width 
of the frons, first segment wider apically than basally, second five-eighths longer than 
first. Clypeus rather swollen, carinate medianly. Pronotum scarcely longer me- 
dianly than the head, hind margin obtuse-angularly emarginate, median keel entire, 
@ puncture on each side; lateral keels distant laterally and basally, arising anteriorly 
at the interior margin of the eye, curving at an acute angle near the hind margin to 
meet the eye again, inclosing a puncture. Scutellum with the lateral keels obso- 
lescent. Legs simple. Tegmina with the radial forked nearer the base than is the 
brachial; 7 apical cells; the second and third apical veins have a common base, the 
third reforking near the apex. Hind tibie with a small spine near the base, 4 uneven 
jarge spines at the apex; the spur large and broad, three-sided, each side flat, not 
foliaceous; there are a number of very minute spines, scarcely visible, on one edge. 
The first segment of the hind tarsi is longer than the others together and has about 6 
spines. 
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COCHISE APACHEANUS Kirkaldy. 
Cochise apacheanus Kirxatpy, Bull. Hawaiian Sugar Planters Association, vol. 4, 
1907, p. 64. 
Locality.— Arizona, Nogales (Koebele). 


Genus DELPHAX Fabricius. 
Syn. Aracopus Srrnoua. 


Body large, stout; head large, about as broad as prothorax, rather 
weakly carinate; vertex broad, as broad as long, rounded in front, 
scarcely produced before eyes; frons broad, sides rounded or angu- 
late longer than broad, tricarinate; antenne long; I foliaceous, not 
flat, rounded outward along center, thin above and below; II nearly 
terete, asperose, a little shorter than I. Eyes large, deeply emar- 
ginate below. Pronotum long, lateral carine usually flexed outward; 
scutellum tricarinate. Elytra setigerous. Legs very elongate; fore- 
femora compressed; hind tibie long, bispinose; calcar very large, 
tectiform, deeply concave on one surface, margin finely dentate. 

Type of genus.—Delphaz crassicornis Fabricius. 

In the form of the antennw this genus resembles Asiraca, but it is 
very distinct in the form of the calcar, as well as in some other 
characters. It is very apparent from the original description of this 
genus by Fabricius that his type-species is not congeneric with the 
large group of species which have been for a long time erroneously 
called Delphaz, or Liburnia by others.’ In 1839 Spinola erected a 
new genus, Araeopus, and indicated as its type-species Fabricius’s 
old species, Delphax crassicornis. His species happened to be the 
type of Delphaz, however, and therefore the latter must replace the 
other as the accepted name for those species related to crassicornis.? 

The only American representative of this genus was described very 
briefly by Lethierry from South America. The description is so 
inadequate that it is impossible to determine with what genus it can 
be associated if it is not Delphaz; therefore it must be retained here 
for the present. 

DELPHAX CONSPERSINERVIS Lethierry. 


Delphax conspersinervis LeTuterry '90: 151. 
Locality.— Caracas, Venezuela. 


Genus BOSTAERA Ball. 


According to Ball this genus has the following characteristics: 
Resembling Stobaera, but a much broader vertex and front; vertex and front broader 
than in Laccocera, front bicarinate; head transverse, wider than pronotum; vertex 
1 Bee heading Megamelus. ; 
3 See Fabricius—Supplementum Ent. Systematics, 1798, p. 522. 
95278°—Proc.N.M.vol.46—18——87 
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parallel-margined, over three times as wide as long, not extending in front of eyes; 
front six-angled, widest at lower corner of eye, where it is a trifle wider than its median 
length, two and a half times as wide as at apex, median carina forking at one-fourth 
its length from apex and regularly diverging until its forks include over half the width 
at base; clypeus bearing an acutely tipped, cone-shaped tubercle in front; pronotum 
transverse, slightly angularly excavated behind; lateral carins curving around behind 
eyes, not reaching hind margin. Elytra about as in Stobaera, obliquely truncate 
behind, nervures with setigerous tubercles; tarsal spur broad, short, almost spoon 
shaped. 

Type of genus.—Bostaera nasuta Ball. 

The remarkably broad head, bicarinate front, and the ‘‘nose” on the clypeus render 
this a very distinct and easily recognized genus. 


BOSTAERA NASUTA Ball. 


Bostaera nasuta Bau °02:266.—Swezey °04:37.—Vawn Duzer ’08:200. 
Locality.—Holly, Antonito, and Fort Collins, Colorado (Ball). 


Genus ACHOROTILE Fieber. 








Frons, notum, and abdomen with numerous round pits; head about 
as broad as prothorax or slightly narrower, quite strongly carinate; 
vertex almost square, slightly broadening toward the front (in type 
species); frons with two median caring parallel with sides and per- 
1 current through apex of head; eyes moderately large, not deeply 
emarginate below; antennz short, terete, IT at least twice as long as 
i I. Pronotum quite long, lateral carine curved outward behind 
. eyes, not reaching hind margin. Calcar foliaceous, stout; hind 
| tibie bispinose. 


ee 


Type of genus.—Achorotile albosignata Dahlbaum. 


ACHOROTILE ALBOSIGNATA Dahibeum. 
Plate 45, figs. L, M, W. 
Delphaz fuscinervis Scorr ’71:196. 
Ditropis albosignata San.BErc ’71: 472. 
Achorotile albosignata Epwarps ’85:67.—Van Duzex ’97:259.—Swezey '04:42. 
OsHANIN '07:334. 

Length of body 3.2 mm.; width of vertex 0.24; width of frons 0.41; 
antenne, I, 0.14; II,0.28.. General color shining black; vertex, 
dorsum of thorax medially and abdomen on two basal tergites and 
along median line yellowish brown; sternum slightly lighter in color. 
Body not large. 

Head slightly narrower than prothorax, strongly carinate; vertex 
slightly broader than long, a little broader in front than behind, pro- 
jecting a little before eyes, with one or two pits near front margin 
outside of median carine; frons oval, almost as broad below as above 
with median carine well separated, parallel with sides, confluent at 
clypeus; with seven pits in each lateral compartment; clypeus convex. 
Antenne short, not reaching to clypeus, I slightly less than half as 
long as II, very short. 
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Thorax short, broad; pronotum about half as long as scutellum, 
not deeply emarginate behind, with about six pits on posterior 
incline of lateral carine. Legs rather stout; calcar about half as 
long as basal tarsus, stout, briefly pubescent. 

Abdomen pitted dorsally irregularly; median line almost carinal 
in prominence. 

Male pygofers with aperture margin elongate-ovate, with sides 
protruding a little below middle; anal tube short, with two very long 
ventral processes; anal style short; genital styles short, simple, 
largest at base. 

Redescribed from one male and two females from Finland (Reuter), 
determined by the latter as Ditropis 
Reported from Buffalo, East Concord, and New York (Van Duzee). 


ACHOROTILE FOVEATA Spooner. 















Achorotile foveata Spooner ’12:241. 
This is very closely related to albosignata, but seems to be distinct 
in a few minor characters. I have examined the type-specimen, a 
macropterous female, and believe it to be distinct, although I have 
seen only two specimens of albosignata and both of those European. 
More specimens should be compared before a final judgment is made. 
Spooner says, “This species may be told from A. albosignata by the 
deeper vertex, the different coloration, and by the presence of four 
instead of two pustules on each side of the abdominal segments.” 
The latter character in albosignata is not constant, however. 
Locality.—Felton, Santa Cruz Mountains, California; May, 1907. 


Genus LACCOCERA Van Duzee. 




















Head large, about as broad as prothorax, more or less angulate 
dorso-ventrally at apex; vertex relatively quite broad, more or less 
pentangular or quadrangular, with anterior margin roundly convex; 
several pits (pustula of some authors) near eyes; frons large, broad, 
more or less obcordate, narrower below than abov , with median 

carina forked at apex of head, several pits in each lateral fovea. 
Pronotum shorter than vertex, deeply excavated behind, with lateral 

carine curved outward, and several pits on posterior incline, as in 
Achorotile; scutellum tricarinate, somewhat pitted. Elytra often 
brachypterous; anterior and middle tibiae slightly flattened. Abdo- 

men pitted on the sides. 

Type of genus—Laccocera vittipennis Van Duzee. 

The peculiar pitted surface of the head, thorax, and abdomen of q 
this gonus and Achorotile has been believed to indicate that these + 
genera are at the bottom of the scale of development, since this same 4 
character is common among nymphs. However that may be, the 
genera in question are very easily distinguished from the others by 
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this character. Cross sections were made of the pits and the sections 
examined microscopically, but they seem to be onlysimple pits without 
any glandular connection. 

KEY TO THE SPECIES. 


a’, Legs lineated with black or brown. 

6'. Vertex considerably broader than long; genital styles of male long, as long as 
to processes of anal tube, rather slender, pygofer with a carina below and be- 
tween styles vittipennis Van Duzee. 

b?, Vertex only slightly broader than long or square; genital styles about half as long 
as above, stout; pygofers without carina 

a’, Legs not lineated, unicolorous; vertex nearly square. 

5?. Anal tube of male with ventral processes very short; clypeus and labrum black 
or brown; legs brown to flavous. 

c', General color yellow and black rather sharply contrasted. ..zonata Van Duzee. 
c?. General color dull flavous, abdomen with brown markings. 
zonata flava, new variety. 

b?. Anal tube of male with two very long, horn-like processes on ventral margin; 

clypeus and labrum yellow; legs yellow bicornata, new species. 


LACCOCERA VITTIPENNIS Van Duzee, 


Plate 45, figs. N. Q. 
Laccocera vittipennis Van Duzpe ’97:242.—Swezey 04:36. 
Delphacinus vitiatus GuseTre and BaKeEr '95:69. 


Length of body 3 mm.; width of vertex 0.38; width of frons 0.38; 
antenne, I, 0.17, II, 0.28. General color brown, variable in shade; 


vertex and tergum between lateral carine yellowish; frons brownish 
or brown with yellow intermixed to some extent, with caring always 
yellow; clypeus dark brown to black with caring pale; eyes brown 
to black; gens and antenne dark brown; pleura brown and yellow; 
elytra pale brown, with darker brown vitta on each margin; legs 
yellow, banded with black; abdomen dark, with yellow on dorsal 
portion of first three segments and narrower area along dorsum of rest 
of segments, and on lateral margin of tergites; ovipositor sheath more 
or less yellowish brown. 

Head broad, with eyes fully as broad as or broader than prothorax, 
very broad between eyes, relatively short; vertex subrectangular, 
considerably broader than long, converging a little toward front, 
produced a little beyond eyes ; with two small pits in each lateral fovea; 
frons large, rather six-sided, broadest about at ocelli, broader above 
than below; with four pits on each side of median carina and three 
(or more) next to each lateral carina on inside. Antenngs moder- 
ately long, slender, terete, I not quite half as long as IT. 

Thorax broad; pronotum considerably shorter than vertex, deeply 
and broadly emarginate behind; lateral carine prominent, extending 
to lateral margin, pitted closely on posterior incline for fully two- 
thirds its length from apex. Legs long, slender; anterior and middle 
femora and tibiew very slightly compressed; calear thick at base, not 
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very large. Elytra long, slender; brachypterous forms predominate 
in both sexes. 

Abdomen large, broad. 

Male genital segment large, conspicuous, margin of aperture deeply 
emarginate at base of styles; anal tube short, with two short processes 
‘on ventral margin; genital styles long, strongly diverging, straight, 
three-faced, acute at tip, about as long as to tip of anal tube processes. 

Redescribed from one macropterous female from Mount Washing- 
ton, New Hampshire (a paratype of the original specimen?), 5 ma- 
cropterous females, 19 brachypterous males and over 50 brachypterous 
females all from Colorado (Baker), and several from Ormsby County, 
Nevada (Baker). 

LACCOCERA ZONATA Van Duzee. 
Laccocera zonata Van Duzee ’97:243.—Swezey ’04:36. 
Delphacinus zonatus GILLETTE °95:69. 

Length of body, female, 4 mm.; male, 2.9; width of vertex, 0.35; 
width of frons, 0.39; antenne, I, 0.10, II, 0.22. General color yellow 
and black; head except clypeus, prothorax and scutellum entirely 
bright yellow; elytra, clypeus, venter, and abdomen shining black 
except a conspicuous yellow spot on base of abdomen above extend- 
ing to tip in a more or less continuous stripe; legs flavous brown 
throughout. 

Quite similar in general characters to vittipennis, differing as follows: 
Head not broader than prothorax, sometimes slightly narrower; 
vertex more nearly square, not broader than long or even slightly 
longer than broad, pitted as in vittipennis; frons similar in shape, 
basal and clypeal margins subequal; eyes quite compressed anteri- 
orly; first antennal joint relatively shorter, only about one-third 
as long as II. Pronotum longer, not so deeply emarginate behind; 
legs not striped; hind tibie very stout, especially distad; male genital 
segment similar; processes of anal tube longer; genital styles equally 
long, large at base, abruptly slender and flexed inward midway, quite 
different in appearance from vittipennis. 

Redescribed from many brachypterous specimens of both sexes 
from Ormsby County, Nevada (Baker); one macropterous female 
from Nevada, but elytra broken. 


LACCOCERA ZONATA FLAVA, new variety. 


Very similar in all characters, except color, to the species. Color 
almost uniform light flavous, with faint brown markings on abdomen 
and venter. Three females out of more than 100 specimens show 
this character with almost no intergradation. Very probably this 
is not more than a varietal form of the species—scarcely a seasonal 
variation, however, as all the specimens were apparently taken at 
the same time of the year. 

Type-specimen.—In collection of Pomona College. 
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LACCOCERA OBESA Van Duzee. 
Plate 45, figs. R, V. 
Laccocera obesa VAN Duzex ’97:244.—Swezey '04:36. 
Delphacinus obesus GinLeTTE 95:69. 

Very similar in general size and proportions to zonata; color char- 
acters similar but less marked, yellow more flavous, and black often 
reduced to brown or even light brown; clypeal carine often yellow, 
as in vittipennis. Head relatively short, with eyes almost or quite 
as broad as prothorax, occasionally slightly broader; vertex almost 
square, very slightly broader than long, sides quite parallel, produced 
somewhat before eyes, less pitted than in congenors; frons similar in 
shape, scarcely angulate; roundly obpyriform, narrower below than 
above. Thorax similar in structure to vittipennis. Legs somewhat 
striped brown and light flavous. Male pygofers shorter, margin but 
slightly emarginate at base of genital styles; processes of anal tube 
exceedingly short; genital styles very short and stout, scarcely half 
as long as in vittipennis without median carina below and between 
styles which is present in other two species. 

Redescribed from two macropterous and many brachypterous 
females from Ormsby County, Nevada (Baker), and Colorado (Baker), 
and one brachypterous male from Nevada. This species is quite 
closely related to its congenors, but differs markedly in male genital 
characters and to a less extent in cephalic characters; the coloration 


is more or less a combination of the two species. 


LACCOCERA BICORNATA, new species. 
Plate 45, fig. P. 


Size and general proportions similar to zonata; black and yellow, 
as in that species, but clypeus and labrum, also, bright yellow; legs 
yellow instead of flavous. Principal differences are in color and male 
genitalia; head and thoracic structure similar. 

Genital segment similar; anal tube very large, projecting caudad 
more than in zonata, with ventral processes extremely long and acute, 
resembling two recurved horns, extending fully two-thirds of distance 
toward base of genital styles; styles shorter and much stouter, more 
terete than in vittipennis, not flexed as in zonata, longer than in 
obesa, with carina very conspicuous below and between styles. 

Described from two males (brachypterous), from Colorado (Baker). 
The female is unknown or else indistinguishable from zonata, although 
the color should be rather constant. 

Type-specimen.—Cat. No. 15976, U.S.N.Mus. 


Genus JASSIDAEUS Fieber. 
Syn. macrotomeila Van Duzer. 


This genus, not represented in the material before me, is charac- 
terized by the two median carine of the frons; vertex and frons 
broad, latter more or less pentagonal; antenne reaching about to 
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clypeus, sometimes slightly compressed. Pronotum moderately long; 
lateral carine straight or more or less curved outward behind eyes. 
Scutellum tricarinate. 

Type of genus.—Jassidaeus lugubris Signoret. 

Van Duzee’s genus, Macrotomella, seems to be so similar to this 
European genus that it ought to be merged into it. The differences 
upon which it was erected are not constant enough and of sufficient 
generic value to warrant its maintenance as a distinct genus. 


JASSIDAEUS CARINATUS Van Duzee. 
Macrotomella carinata Van Duzex ’07:44.—’08:197. 


This species apparently belongs to the European genus Jassidaeus, 
although there are a few minor differences. 
Locality.—Jamaica and Florida (Van Duzee). 


JASSIDAEUS INCONSPICUUS Uhler. 
Stiroma inconspicua Unuer "77:458.—Van Duzge ’97:260. 


“This apparently belongs in the genus Jassidaeus, although I have 
not seen specimens of the species. 
Locality.—Colorado (Uhler). 


Genus PHYLLODINUS Van Duzee. 


Head about as broad as pronotum, or narrower, carine moderately 
distinct; vertex rather broad, scarcely produced before eyes; frons 
longer than broad, tricarinate, sides straight or rounded, sometimes 
indistinctly pitted as in Achorotile; antenne rather long, I shorter 
than II. Pronotal carine usually curved out behind eyes, sometimes 
with indistinct pits behind. Fore-and middle femora and tibiz con- 
spicuously compressed and foliaceous; calear tectiform, margin 
coarsely or finely dentate; hind tibie bispinose. 

Type of genus.—Phyllodinus nervatus Van Duzee. 

The occasional pits on the frons and pronotum suggest a posisble 
relationship with Laccocera and Achorotile, but apparently all the 
species with the flattened femora and tibe are not so pitted. 


KEY TO THE SPECIES. 


a'. Head about as broad as prothorax; frons and pronotum with indistinct pits; elytra 
without white apical margin 
a’. Head distinctly narrower than prothorax; frons and pronotum without pits; 
elytra margined apically with white. 
b'. Frons with transverse white bands; tibis and femora of equal width; scutellum 
and part of pronotum white. 
e. Frons with a very indistinct carina between median and each lateral. 


c. Frons without intermediate carinse 
b*. Frons unicolorous, without white bands; foretibis wider than femora; scutel- 
nee SIN = Wg ihn tb oa a cdc ta Sabana scans ankdsncen an nitens Van Duzee. 
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PHYLLODINUS NERVATUS Van Duzee. 
Plate 47, fig. F. 
Phyllodinus nervatus Van Duzex ’97: 241.—Wietwner '04: 215.—Swezey ’04: 36. 
Eurysa nervata Van Duzee '94:191. 

Average length, 2.3 mm.; width of vertex, 0.29; width of frons, 
0.33; antenne, I, 0.18, II,0.29. General color brown to dark brown; 
vertex pale, dark apically in middle and dark spotted next to eyes; 
frons dark with a double row of light spots on each side (pits) ; clypeus 
black; pronotum pale between lateral carine and at lateral margins; 
scutellum yellow on carine, dark between; antenne brown; legs dark, 
hind legs more or less banded with yellow; elytra (brachypterous) 
smoky brown, veins lighter. Body stout. 

Head about as broad as prothorax, seldom broader; vertex square 
in front, broader than long, scarcely produced before eyes; frons a 
little broader than long, sides rounded, with a double row of indistinct 
pits on each side appearing as yellow spots; median carina forked at 
apex of head; antenne reaching considerably beyond clypeus, I more 
than half as long as IT. 

Pronotum moderately long, with a row of indistinct pits behind 
lateral carine; fore and middle tibis and femora of about equal 
width; hind legs rather long; calcar thick, stout, not very long, mar- 
gin scarcely dentate. 

Male pygofer moderately broad, aperture elliptical, long, sides 
quite regular; anal tube large, produced ventrad into two stout acute 
processes; styles slender, arched apically, tips narrowed, slightly 
flattened, scarcely acute. 

Redescribed from eleven brachypterous males and females from 
Colorado (Baker). : 

PHYLLODINUS FLABELLATUS Bail. 
‘Plate 47, fig. G. 
Phyllodinus flabellatus Bat ’02:232.—Swezey '04:36.—Wirtner '04:216. 

Length of body, 2.7 mm.; width of vertex, 0.20; width of frons, 
0.28; antenne I, 0.17, II, 0.33. General color reddish brown; pos- 
terior half of pronotum and all of scutellum white; vertex dark with 
narrow posterior margin, a long transverse band subapically and a 
shorter one at apex white; frons reddish, with four white transverse 
bands, two white spots midway on each side, and apical margin 
white; abdomen with white spots; elytra black, except apical margin 
broadly white, band broadest on costal margin; legs brown; tarsi 
white except at tip. 

Head small, considerably narrower than prothorax; vertex a little 
longer than broad, somewhat rounded in front; frons twice as long 
as broad, sides subparallel, without pits; median carina forked at 
apex of head; antenn# reaching beyond clypeus; pronotum without 
pits. Elytra short, broad. Legs as in nervatus. 
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Male pygofers large, aperture very small, narrow, with a pair of 
long, slender processes ventrally; margin of aperture sinuate, with 
@ prominent fossa ventrally on each side; anal tube large, open below, 
produced ventrally into two acute teeth; genital styles very slender, 
scarcely visible below ventral processes of pygofers. 

Redescribed from five males and females from Greensburg, Penn- 
sylvania (Wirtner), and one female from Alabama(Baker). Reported 
from Washington, District of Columbia, and New Jersey (Ball). 


PHYLLODINUS KOEBELEI Osborn. 
Phyllodinus koebelei OsBorn '03:46, 100. 

Very similar in all respects to P. flabellatus and reported also from 
Washington, District of Columbia. Probably this is identical with 
flabellatus, and I would not hesitate to make it synonymous except 
for the fact that Osborn mentions the presence of a very indistinet 
carina between the median frontal carina and the laterals. It was 
described only a short time after flabellatus, and perhaps Osborn had 
not been aware of the latter description. For the present it is included 
in the synopsis, as a distinct species. 

Lecality.—Columbus, Ohio (Osborn). 

PHYLLODINUS FUSCUS Osborn. 
Phyllodinus fuscus Osporn '03:46, 100. 

Very similar to the foregoing species, and Osborn states that it 
may be a variation form of it. Probably both of these should be 
synonyms of flabellatus. 

Locality —Columbus, Ohio (Osborn). 


PHYLLODINUS NITENS Van Duzee 


Phyllodinus nitens Van Duzer '07: 198. 
Locality.—_Jamaica (Van Duzee). 


LIBURNIELLA, new genus. 


Similar in the general aspect of the individuals to Megamelus; head 
rather strongly carinate; median carina of frons percurrent to base 
of vertex unforked except a slight furcation on vertex, the branches 
of which diverge slightly and very soon reunite, thus enclosing a small 
areolet on vertex; transverse caring of vertex wanting, as in Tropi- 
docephala. Antenne rather long. Lateral pronotal carine usually 
forked, one branch curving out behind eyes. Elytra maculate. 
Legs as in Megamelus. 

Type of genus.—Liburniella ornata Stal. 

This genus is related somewhat to Tropidocephala but is distinct 
both from that and from Megamelus, also. 
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LIBURNIELLA ORNATA Stil. 
Plate 45, fig. T.; plate 47, fig. E; plate 49, fig. N. 
Delphaz ornata Strix ’62:315. 
Liburnia ornata OsBorn '92:127.—Van Duzer ’94:191; 97:247.—Smrra’39:89.— 
\ Forses ’00:413.—OsBorn ’01:36. 

Average length of body 2.1 mm.; to tip of folded elytra 3.9; width 
of vertex 0.19; width of frons 0.20; antenne, I, 0.15, I1,0.31. General 
color light brown, abdomen dark brown to black with whitish mark- 
ings; frons and clypeus between carinw and breast black or dark, 
frontal carine pale; with a conspicuous white stripe along median 
carina of vertex, pronotum and scutellum lineated on each side nar- 
rowly with black; legs and antenne pale brown, latter black at tip 
of I and a black stripe above on II; elytra ornamented conspicuously 
with brown macule across apex of corium and around posterior 
portion of membrane. Body slender. 

Head about as broad as prothorax, strongly carinate; vertex 
slightly longer than broad, slightly narrowed anteriorly ; frons elongate, 
narrow, sides subparallel; antennz longer than to clypeus, I half as 
long as II. Pronotum moderately long, roundly emarginate behind, 
carine strong; legs typical; hind tibie longer than femora; calcar 
small, margin scarcely dentate. 

Male pygofers somewhat compressed, aperture elliptical; anal 
tube large, short; genital styles rather long, approximate at base, 
then slightly divergent, acute at tip, cultrate. 

Redescribed from numerous specimens of both sexes from Missis- 
sippi (Weed), Alabama (Baker), Louisiana, Texas (Tucker), Mis- 
souri (Baker), Kansas, Pennsylvania, Washington, District of Colum- 
bia, Massachusetts, Nebraska, Iowa. . 


Genus KORMUS Fieber. 


Related to Megamelus at the ‘‘ Kelisia” end of the series. Head as 
broad as prothorax; with all carine and thorax obsolete, or scarcely 
visible; vertex broad, rounded in front, slightly produced before eyes; 
frons broad; antenns terete, as long as to clypeus, I shorter than II. 
Thorax broad. Calcar thick, tectiform, margin scarcely dentate. 

Type of genus.— Kormus artemisiz Fieber. 

Some species in Megamelus at one end of the series resemble some- 
what this genus, but they have the carinw still easily visible. 

KORMUS CALIFORNICUS, new species. 

Length of body 3.1 mm.; width of vertex 0.36; width of frons 0.50; 
antennw, I, 0.11; II, 0.23. General color dark chocolate brown; 
apex of head, tip of abdomen, legs and breast paler; brachypterous 
elytra dark brown. Body robust. 

Head about as broad as prothorax, rounded in front; vertex as 
broad as long; frons a little longer than broad, convex, sides evenly 
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_ rounded, broadest midway; antenns reaching to clypeus, I scarcely 
half as long as II. Lateral carine of pronotum very slightly visible, 
flexed out behind eyes. Legs stout; hind tibie slightly longer than 
femora; calcar pubescent, more than half as long as basal tarsus. 
Described from one brachypterous female from Claremont, Cali- 
fornia (Baker). 
Type-specimen.—lIn collection of Pomona College. 


Genus STENOCRANUS Fieber. 


Body slender, rather long; head with eyes narrower than pro- 
thorax, sometimes greatly so; vertex more or less elongate, slightly 
converging to apex, somewhat rectangular, projecting from one-third 
to two-thirds its length beyond eyes; median carina strong or weak; 
frons long and narrow, slightly broader at apex than at base, tri- 
carinate. Eyes more or less compressed, not deeply emarginate 
below; antenne rather short, terete, I much shorter than II. Thorax 
slender; lateral carine usually reaching hind margin; scutellum tri- 
carinate. Calcar tectiform, the margins usually rather close together 
with pubescence between. Female ovipositor sheath often broadened 
or foliaceous and appressed to genital segment. 

Type of genus.—Stenocranus minutus Fabricius (probably). 


KEY TO THE SPECIES. 


a‘. Calcar unusually large and foliaceous; vertex rather long in front of eyes; frons 
pale, with a brown band below antennz; basal antennal joint only a little 


a?. Calcar not unusually large, seldom foliaceovs, margins usually close together and 
pubescent; antenns with I much shorter than II. 

b'. Female ovipositor sheath broadened conspicuously, not styliform or cylindrical. 

c'. Frons narrowed above, sides subparallel from odelli to apex; vertex not pro- 

duced more than one-third its length beyond eyes. 

d', Vertex not more than one and a half times as long as broad posteriorly ; frons 
usually less than three times as long as broad. 

e'. Female ovipositor sheath broadly elliptical, broadest midway, usually 


é. Female ovipositor sheath broadest apically, pyriform; frons pale brown 
between carinse; vertex and frons relatively shorter. . .felti Van Duzee. 
d*. Vertex at least twice as long as broad; frons narrow, fully three times as 
long as broad, or more, black between carinsz angustus, new species. 
ce. Frons broadest at apex, sides uniformly diverging from base; female ovi- 
positor sheath less foliaceous, narrower. 
d'. Vertex produced nearly one-half its length before eyes, narrow, about two 
and a half times as long as broad... .-saccharivorus Westwood. 
d*, Vertex produced considerably more than half its length before eyes, beak- 
shaped, fully four times as long as broad 
»?_ Female ovipositor sheath cylindrical at least on apical 
c'. Ovipositor sheath broadened somewhat at base; vertex produced about one- 
third its length before eyes; antennsz with II four times as long aa I. 
similis, new species. 
ce. Ovipositor sheath only slightly broadened at base; vertex produced less than one- 
third its length before eyes; antennse with I less ‘han four times as long as I. 
croceus Osborn and Ball. 
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STENOCRANUS DORSALIS Fitch. 
Plate 46, figs. ©, E, F, 0; plate 49, fig. J. 


Delphaz dorsalis Frrou ’51 :46.—LintNEr 93 : 386. 

Delphax unipuncta PRoVANCHER ’89 : 244. 

Liburnia dorsalis Van DuzeE ’90 : 28. 

Stenocranus dorsalis Van Duzer ’90 :390.—OsBorn '92 :127.—Van Duzer’97 7231. 
Stenocranus lautus Van Duzer ’97 :231.—OsBorn ’00 : 64. 


Length of body 4 mm.; width of vertex 0.29; width of frons 0.31; 
antenne, I, 0.08, IT, 0.28. General color light yellowish brown to 
brown; dorsum usually with a long whitish vitta extending from 
vertex to tip of scutellum and appearing to be continued on to the 
whitish margin of clavus when elytra are closed; vitta variable in 
distinctness, often rather broad; frons and clypeus usually black 
between carine; femora and tibie striped with black; elytra usually 
light brown, occasionally darker, with a more or less prominent 
brown macula along membrane slightly behind middle and often 
extending somewhat on to corium. 

Head narrower than prothorax, strongly carinate, projecting 
beyond eyes at apex for about one-third its length; vertex long, 
narrow, about one and a half times as long as broad posteriorly; 
frons narrowed above, slightly but quite abruptly broadened to 
ocelli, thence parallel to apex; median carina sometimes forked a 
little below apex of head. Antenne rather short, IT three times as 
long as I. 

Thorax long; pronotum moderately long, scarcely as long as ver- 
tex, lateral carine arcuate. Legs slender; calcar large, half as long 
as basal tarsus, pubescent. Elytra narrow, long, subhyaline. 

Male pygofers large; anal tube with two long, acute processes 
on ventral margin; genital styles large at base, abruptly narrowed 
midway, thence deeply emarginate, sinuate, acute at tip. 

Female ovipositor sheath greatly broadened, foliaceous, closely 
appressed to and entirely covering genital segment, elevated on 
margins, and often covered with floccose secretion. 

Redescribed from numerous males and females, from the following 
localities: Michigan; Polk County, Wisconsin (Baker); Lllinois; 
Pennsylvania (Wirtner); Massachusetts; Maryland; Virginia (one of 
the two type-specimens of Van Duzee’s species Jautus); Canada and 
Colorado (Baker). 

Stenocranus lauius was separated by Van Duzee from the present 
species entirely on color characters, all of which are variable and com- 
pletely intergrade when a large series is examined. The type male of 
this species from Virginia, in the United States National Museum, is 
identical with the numerous specimens of S. dorsalis. The name 
S. lautus Van Duzee, therefore, becomes synonymous with dorsalis. 
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This species is distributed over the north and west of the United 
States, and in the south another species occurs, quite distinct from 
the northern form. 


STENOCRANUS ANGUSTUS, new species. 


Length of body, 3.1 mm.; width of vertex, 0.20; width of frons. 
0.22; antennz, I, 0.05; II 0.22. General color brown or dark brown, 
dorsum with conspicuous white vitta; frons black between carin#; 
femora striped black; elytra mostly dark brown except outer anteap- 
ical and costal cell and small part of membrane light. 

Vertex about as long as in dorsalis, projecting about one-third its 
length before eyes, about twice as long. as broad; frons one-third as 
broad as long, slightly narrowed at ocelli. 

Thorax slender; prothorax not much broader than head; scutellum 
long. Calcar slender. Elytra long and very slender. 

Male genitalia somewhat similar to dorsalis; styles more slender 
and delicate, very acute and slender distad. 

Described from one male, taken at Belize, British Honduras, by 
J.D. Johnson. This species is similar in many respects to the north- 
ern S. dorsalis. 

Type-specimen.—In collection of Pomona College. 


STENOCRANUS SACCHARIVORUS Westwood. 
Plate 46, figs. G, I; plate 49, fig. L. 
Delphax saccharivora Westwoop ’83 : 413. 
Stenocranus? saccharivorus Van Duzee °97:232; °07:43; °08:196—KirKALpY 
*06: 409. 

Length of body, female 3.8 mm.; male, 2.7; width of vertex, 0.18; 
width of frons, 0.18; antenne I, 0.09; II, 0.24. General color yellow- 
ish orange, head occasionally darker; antenne with black stripe lon- 
gitudinally. Body very slender. 

Head moderately long, narrower than prothorax; vertex long, 
slightly narrowed at apex, projecting at least two-fifths of its length 
. beyond eyes, median carina almost wanting, laterals high; frons 
elongate, narrow above, diverging to apex, not strongly carinate. 
Eyes moderately large, somewhat emarginate below; antenn# similar 
to rostrifrons. 

Thorax long, narrow, somewhat compressed, not strongly carinate; 
pronotum short, quite deeply emarginate behind; scutellum almost 
four times as long as pronotum; calcar as in rostrifrons. Elytra long, 
slender, attenuate at base, not maculate. 

Male genital segment moderately broad; anal tube without ven- 
tral processes; anal style long, slender, concave beneath; pygofers 
produced caudad somewhat below anal tube; genital styles stout. 
simple, widespread, apex constricted slightly, recurved, acute. 
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Female ovipositor sheath somewhat similar to rostrifrons, nar- 
rower than in dorsalis. 

Redescribed from three males and four females from Habana and 
Cayamas, Cuba (Baker). This species in some respects resembles 
S. rostrifrons. They correspond very closely with Westwood’s original 
description. 

STENOCRANUS ROSTRIFRONS, new species. 
Plate 46, fig. J; plate 49, fig. P. 


Length of body, 3.6 mm.; width of vertex, 0.20; length to apex of 
head, 0.72; width of frons, 0.21; antennsw I, 0.07; II, 0.21. General 
color yellowish orange; frons with a slender black stripe near apex of 
head above; antenne lineated narrowly with black beneath or in 
front. 

Head long, narrower than prothorax, strongly carinate between 
eyes, produced almost two-thirds of its length beyond eyes, curved 
down somewhat and resembling very closely a bird’s beak, acute at 
apex; vertex very elongate, narrow, about four times as long as 
broad, narrowed anteriorly; median carina almost wanting; frons 
elongate, broadest below, not strongly carinate; eyes rather small; 
ocelli conspicuous. Antenne not as long as width of head between 
antennal sockets, II about three times as long as I. 

Thorax slender, long, not strongly carinate; pronotum about two 
and a half times as long as scutellum, broadly emarginate behind. 


Calcar typical, pubescence slight. Elytra long, strongly attenuate 
at base, more rhomboidal apically than in congenors, maculate on 
membrane veins; venation somewhat different from that of congenors. 
Female ovipositor sheath somewhat broadened, about midway 
between foliaceous and cylindrical. 
Described from one female from Habana, Cuba (Baker). 
Type-specimen.—In collection of Pomona College. 


STENOCRANUS SIMILIS, new species. 
Plate 46, figs. D, H. 


This species is about the same size throughout as S. dorsalis, and - 
superficially resembles it very closely. The dorsal white vitta is 
seldom or indistinctly present; general color similar; frons less black 
between carine. 

Vertex relatively shorter than in dorsalis, projecting a little less 
before eyes; antenne longer, IT almost four times as long as I. Pro- 
thorax about as long as vertex; calcar large; elytra similar except 
that macula covers posterior half entirely or nearly so, not extending 
on to corium. 

Male pygofers large; anal tube long; produced ventrad into 
two much longer processes than in dorsalis; anal style short; genital 
styles large, constricted one-third of length from base, distal third 
converging to acute apex. 
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Female genital segment longer and narrower than in dorsalis; 
ovipositor sheath not foliaceous, cylindrical and extending almost 
to tip of abdomen. 

Described from one female and four males from Alabama (Baker), 
labeled S. lautus Van Duzee. These are entirely distinct from the 
type-specimen of this species. The characters most widely differing 
from the other species are the genitalia of both sexes. 

Type-specimen.—Cat. No. 15977, U.S.N.M. 


STENOCRANUS CROCEUS Osborn and Ball. 
Plate 46, fig. M; plate 49, fig. O. 
Stenocranus croceus Osporn and Bay ’96: 233. 
Kelisia crocea Van Duzee '97:233.—OsBorn '97:235. 

Length of body, 3.4 mm.; width of vertex, 0.24; width of frons, 
0.28; antennm», I, 0.06, II, 0.22. General color light yellow, with 
some whitish areas; vertex and dorsum between lateral carine 
whitish, venter pale. Body rather large. 

Head moderately long, relatively quite broad, distinctly narrower 
than prothorax, rather strongly carinate; vertex broad, subrec- 
tangular, produced only about a fourth of its length before eyes, dis- 
tinctly longer than broad; frons long, narrowed between eyes, sides 
subparallel below ocelli; antennz rather short, II three times as long 
as I, or more. 

Thorax long, not broad; pronotum two-thirds as long as vertex, 
one-third as long as scutellum, long behind eyes, rather strongly 
carinate; calcar typical, rather large, finely dentate. Elytra long, 
subhyaline, quite broad. 

Female ovipositor sheath cylindrical, not expanded. 

Redescribed from three females, two from Kansas and the other 
from Massachusetts. This species was placed in the genus Kelisia 
by Van Duzee, but I can see no justification for such a disposition 
of it, since it is manifestly more closely related to members of the 
genus Stenocranus than to Kelisia, although the vertex is rather 
broader than usual in the genus. 


STENOCRANUS FELT! Van Duzee. 
Stenocranus felti Van Duzes ’10:88. 
Locality—_New Hampshire (Van Duzee), New York (Felt). 
STENOCRANUS PALAETUS Van Duzee. 
Stenocranus palaetus VAN DuzEE ’97:232; '08: 196. 
Locality —Florida (Van Duzee). 
STENOCRANUS MACULIPES Berg. 
Stenocranus maculipes Bera ’79: 223; ’84: 142. 
Locality.—Argentine, South America. 
I have been unable to include this species in the foregoing synopsis, 
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STENOCRANUS VITTATUS Stil. 
Delphax vittata Stix ’62:315—Van Duzes ’97:261. 
This is apparently identical with S. dorsalis Fitch, but it is hardly 
advisable to make it synonymous until further evidence is obtainable. 
It is without doubt a Stenocranus. 
Locality.—Carolina and Pennsylvania. 










Genus MEGAMELANUS Ball. 


Similar in general appearance to Megamelus, differing chiefly in 
cephalic characters. Head scarcely narrower than pronotum, 
sharply angled dorso-ventrally at apex at union of vertex and frons, 
produced distinctly beyond eyes; vertex rather pentangular, appear- 
ing often to be triangular because of prominent lateral carine, with 
an oblique carina (or semblance of one) on extreme apex extending 
from median carina toward eyes; frons as broad above as below, 
sides arcuate; clypeus convex, not or very feebly carinate; antenne 
usually shorter than frons, terete; eyes emarginate beneath. Lateral 
carine of pronotum extending to hind margin or nearly so. Legs 
rather short; hind tibie usually about as long as femora; calcar 
thicker and less foliaceous than in Megamelus. 

Type of genus.— Megamelanus bicolor Ball. 

This genus differs from Delphacinus in having the notum and frons 
strongly carinate, while in the type species of Delphacinus, D. meso- 
melus Boheman, the carine are almost obsolete. 



























KEY TO THE SPECIES. 


a'. Vertex very long, length beyond eyes greater than long diameter of eye; apex of 
WORE WONT GENER, 5 onnase 907° taccatendhon: sbeanche seacdanene elongatus Ball. 
a®. Vertex acute at apex, but not extending beyond eyes to such a length. 
b'. Dorsal surface of body with a red stripe on each side outside of lateral carine, 
extending entire length of body; body very long, more than 4 mm. 


: rufivittatus Ball. 
b?. Body without red stripes on dorsal surface. 


c'. Frontal carine margined with brown; clypeus with traces of median carina. 
Jrontalis, new species. 
c?. Frontal carine without brown margins; clypeus without carinz. 
d'. Head, pronotum, scutelluni and elytra yellowish, abdomen and venter 
I I. 05: 2k +). eatsicneie teiiains micpaidgiee'd deatpnin’ bicolor Ball. 
@. Color mostly black, not white as above. Body not small. ..spartini Osborn. 






MEGAMELANUS BICOLOR Ball. 
Plate 45, figs. 8, U; plate 46, fig. A. 
Megamelanus bicolor Bau ’02: 265. 

Length of body, 2 mm.; width of vertex, 0.21; length to apex, 0.27; 
width of frons, 0.24; antenne, I, 0.05, II,0.13. General color black 
and yellowish white, as follows: Frons, vertex, antenn»y, eyes, pro- 
notum, scutellum, and elytra (brachypterous), yellow; clypeus, venter, 
abdomen, legs (except tarsi and tips of femora and tibie), black. Body 
small. 
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Head almost as broad as pronotum; vertex longer than pronotum, 
pentangular, with the prominent lateral carinz giving it the appear- 
ance of being triangular. acutely angled at apex; frons about twice 
as long as broad, sides arcuate, broadest across middle; antenn» 
about half as long as frons, I half as long as II. Pronotum as long 
as scutellum; latter small. Legs short; hind tibize about as long as 
femora; calcar short, thick. finely pubescent. 

Male pygofers moderately large, subglobular, excised sinuately 
beneath; genital styles short, cultrate, rather spatulate; anal style 
scarcely exserted. 

Redescribed from one brachypterous male from Arizona (Baker). 

MEGAMELANUS FRONTALIS, new species. 

Length of body, 2.9 mm.; width of vertex, 0.24; length to apex 
of head, 0.32; width of vertex, 0.29; antenne, I, 0.07, II, 0.15. 
General color, soiled yellowish brown throughout; frontal caring 
margined with brown; elytra yellowish; body moderately long. 

Head a little narrower than prothorax, longer than pronotum; 
vertex similar in appearance to bicolor; frons a little more than half 
as broad as long, sides arcuate, acutely angled above; clypeus with 
median carina feebly present; antenne slightly more than half as 
long as frons. Thorax typical; legs short, stout; calear thick, finely 
pubescent. Elytra long, rather slender, finely pulverulent-yellow. 

Described from one macropterous female from Colorado (Baker). 

Type-specimen.—Cat. No. 15978, U.S.N.M, 

MEGAMELANUS ELONGATUS Ball. 
Megamelanus elongatus Baut 05: 118.—Van Duzex ’08: 196. 
Locality.—Florida. 
MEGAMELANUS RUFIVITTATUS Ball. 
Megamelanus rufivittatus Bau '05:119. 
Locality.—Thompsonville, Georgia (Ball). 
MEGAMELANUS SPARTINI Osborn. 
Megamelanus spartini Osporn 05: 375.—Van Duzee ‘08: 197. 
Locality.—Ohio, Florida. 


Genus DICRANOTROPIS Fieber. 


Pissonotus Van Duzen.—Peregrinus KirKatpy. 

Head not as broad as prothorax, strongly to weakly carinate; 
median carina forked distinctly below apex of head, from one-fourth 
to one-half its length below, branches usually well separated, some- 
times closely approximated; antenne® as in Megamelus, usually a 
little longer. Lateral carine of pronotum usually straight, sometimes 
curved out behind eyes, often not reaching hind margin. Legs and 
elytra as in Megamelus. Body often robust. 

95278°—Proc.N.M.vol.46—13——38 









594 PROCEEDINGS OF THE NATIONAL MUSBUM. vou. 46. 


This genus is related rather closely in many respects to Megamelus. 
I include in it Van Duzee’s genus Pissonotus, which has some fairly 
good group characters but not enough to warrant the erection of a 
separate genus. Peregrinus Kirkaldy, erected for maidis Ashmead, 
is not maintained but merged into this genus, which formerly con- 
tained that species. 





KEY TO THE SPECIES. 


a. Frons and clypeus similar in color, or nearly so, latter not darker; usually macrop- 
terous. 
b'. Body large; vertex rather broad; branches of frontal carina well separated; 
membrane veins maculated at apex; male genital styles large, hook-shaped. 
b?. Body smaller, slender; vertex narrow; branches of frontal carina rather close 
together; elytra maculate at apex; genital styles short, cultrate. 
cubanus, new species. 
@. Clypeus and forecoxe black, making a dark band across breast; brachypterous 
forms common; antennz rather elongate. 
b'. Branches of median carina well separated from point of furcation. 
c!, General color black or very dark. 
d'. Carinz almost obsolete on apex of head; frons moderately broad. 
marginatus Van Duzee. 
@. Caring distinct on apex of head; frons narrow. 
e. Pronotum entirely black; elytra brown.................. ater Van Duzee. 
é@. Pronotum white posteriorly; elytra whitish hyaline. 
delicatus Van Duzee (dark form). 
c*. General color brown to light brown or honey yellow; genital styles very small, 
slender; anal tube with two long ventral processes. 
d'. Frons with more or less conspicuous white, transverse markings, otherwise 
brown; body brown. 
e'. Genital styles broadened, flexed and square at apex; frontal markings 


e?. Genital styles linear, slightly arched, acute at apex; anal tube processes 
very long; frontal markings conspicuous. .. .... aphidioides Van Duzee. 
d@. Frons without such transverse markings, flavous except apically white; 
body honey yellow to brown, sometimes black; genital styles as in 
eT ee eee delicatus Van Duzee. 
b?. Branches of frontal carina closely approximated, sometimes almost contiguous. 
c'. Lateral carinz of pronotum extending to hind margin or very nearly so. 
@', Pronotum usually more or less white posteriorly, often almost entirely so; 
caring distinct at apex of head; head very narrow. 
e'. Body not.large; vertex narrow; pronotum seldom entirely white. 
bakeri, new species. 
e?. Body rather large, broad; vertex broader than above species; pronotum 
often almost entirely white; genital styles smaller. 
bakeri abdominalis, new variety. 
@. Pronotum not whitish posteriorly; carine indistinct on apex of head; head 
UPPENET Esc clocbestecvianancassess tasesosecadeste ed pallipes Van Duzee. 
c. Lateral carine of pronotum becoming obsolete before reaching hind margin, 
often considerably before; clypeus and frons only slightly differentiated in 
color. 
d@'. Color piceous brown throughout........-....-.-<.-«. brunneus Van Duzee, 
d? Color soiled yellowish brown throughout.............. 
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DICRANOTROPIS MAIDIS Ashmead. 
Plate 47; figs. A, B. 
Delphax maidis AsHMEAD '90:323. 
Dicranotropis maidis Van Duzee ’97:240.—Van Dine '11:34. 
Peregrinus maidis Kirxaupy '06:407; '07:132.—Van Duzer ’07:43; '08:197. 
Pundaluoya simplicia Distant ’06:468. 

Average length of body, 3.2 mm.; width of vertex, 0.22; width of 
frons, 0.26; antennew I, 0.15, II, 0.26. General color light yellowish 
brown to brown; frons, both antennw joints apically, femora and 
venter brown to black; venter of abdomen black, connexivum 
whitish; tibis: pale; elytra hyaline, maculate apically on membrane 
veins. Body moderately large. 

Head small, considerably narrower than prothorax, rather strongly 
carinate; vertex moderately broad, almost square, produced a little 
before eyes; frons rectangular, median carina forked about opposite 
ocelli. Antenn# rather long, stout, I more than half as long as IT; 
II rather asperose. Pronotum rather long, broad, lateral carine 
straight, often not reaching hind margin; scutellum long; legs long, 
hind tibie longer than femora; calear about half as long as basal 
tarsus, margin very finely dentate. 

Male pygofers moderately large, aperture relatively small, mar- 
gin sinuate; genital styles occupying most of aperture, hook-shaped, 
acute, and almost touching at tip. 

Redescribed from numerous males and females from Habana, 
Cuba (Baker); Alabama, Acapulco, Mexico (Baker), Chiapas, Mexico 
(Crawford); Nicaragua (Baker); Campinas and Para, Brazil (Baker); 
and Kohala, Hawaii (Van Dine). 


DICRANOTROPIS CUBANUS, new species. 


Average length 2 mm.; width of vertex, 0.15; width of frons, 0.18; 
antenne I, 0.09, II, 0.18. General color brown, with whitish vitta 
on dorsum between lateral carine; pronotum and scutellum darker 
outside of lateral carine#, sometimes almost black; lateral margin of 
pronotum whitish; vertex whitish; frons brown between carine, 
latter white or pale; abdomen usually light brown; legs and antennz 
light brown; elytra hyaline, black at tip of clavus and with a brown 
crescent-shaped macula on apical margin. Body slender. 

Head short, narrower than prothorax, moderately produced before 
eyes; vertex about square, narrow; frons about twice as long as 
broad, or more, narrowed between eyes, sides nearly straight or 
slightly diverging; median carina forked at or slightly above ocelli; 
antenne reaching about to clypeus, I half as long as II, or less. 

Thorax rather slender; lateral pronotal carne usually flexed out- 
ward or subobsolete before hind margin, sometimes percurrent to 
margin. Legs rather long; hind tibie longer than femora; calear 
long, large, thin, margin finely dentate. Elytra rather long. 
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Male genitalia similar to Megamelus approxima, but genital styles 
about half as long, scarcely divergent. 

Described from more than 150 specimens of both sexes, macrop- 
terous and brachypterous, from Habana, Cuba (Baker). 

Type-specimen.—In collection of Pomona College. 

Paratype.—No. 15979, U.S.N.M. 


DICRANOTROPIS MARGINATUS Van Duzee. 
Plate 46, figs. P, Q. 
Pissonotus marginatus Van Duzee ’97:236; ’08:198.—OsBorn '97:235. 


Length of body, 2.6 mm.; width of vertex, 0.21; width of frons, 
0.26; antenne I, 0.13, II, 0.37. General color dark, abdomen and 
notum black, elytra (brachypterous) red with apical margin white, 
vertex and frons red, clypeus black, pleura brown to black, sternum 
yellowish, legs brown. 

Head narrower than prothorax; vertex a little longer than broad, 
weakly carinate; frons subrectangular, twice as long as broad, 
slightly narrowed above; median carina forked a little below apex 
of head; gene broad; antenne about as long as frons, I fully one- 
third as long as II. Lateral caring of pronotum extending to hind 
margin. Legs rather stout; foretibie somewhat compressed; hind 
tibie longer than femora; calcar half as long as basal tarsus. 

Male genitalia somewhat obscured; genital styles short, appressed 
to pygofers; with a yellow ellipse near base of pygofers beneath. 


Redescribed from two males and two females (brachypterous) 
from Greensburg, Pennsylvania (Wirtner). The male genital seg- 
ment is somewhat different from that of the other species, being more 
evenly rounded and the styles less conspicuous. 


DICRANOTROPIS DELICATUS Van Duzee. 


Pissonotus delicatus Van Duzee ’97:237; '07:44; ’08:198. 
Pissonotus basalis VaN DuzeeE ’97:238; ’08:198. 

Length of body, 2.7 mm.; width of vertex, 0.23; width of frons, 
0.26; antenne I, 0.20, II, 0.38. General color reddish brown to dark 
reddish brown; brachypterous elytra margined apically with white 
more or less completely; pronotum occasionally with a narrow white 
margin posteriorly; frons narrowly margined with white at apex; 
clypeus and forecoxe black; tarsi and basal antennal joint black; 
legs reddish with black stripes. Body rather small. 

Head smaller, narrow, short, not strongly carinate; vertex short, 
slightly longer than broad; frontal carina forked a little below apex 
of head, indistinct at apex; antenne about as long as frons, I half as 
long as II. Lateral carine of pronotum percurrent to hind margin. 
Elytra usually truncate, short, sometimes macropterous. Legs 
rather short, hind tibis scarcely longer than femora, calcar a little 
more than half as long as basal tarsus. , 
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Male genitalia similar to bakeri, with genital styles smaller, less 
prominent, more slender; processes of anal tube very small, blunt, 
not prominent. 

Redescribed from three macropterous females from Alabama 
(Baker), one macropterous male from Columbus, Texas, 46 brachyp- 
terous males and females from Colorado and Alabama (Baker), and 
one brachypterous female from Mexico .(Baker). 

The one male from Columbus, Texas, is one of the two specimens 
upon which Van Duzee based his original description of Pissonotus 
basalis. P. delicatus he first described from a single brachypterous 
female, so that it is not surprising that he did not recognize the two 
as identical, as they surely are. 


DICRANOTROPIS FRONTALIS, new species. 


Plate 46, fig. L. 


Length of body, 2.6 mm.; width of vertex, 0.22; width of frons, 
0.27; antenne I, 0.18, II, 0.32. General color brown; abdomen 
brown, with light blotches, lighter at base; elytra light brown, veins 
light ; scutellum brown, pronotum dirty white with brown blotches; 
vertex dirty white with a black spot in each fovea; frons light brown 
with several transverse white bands, as in aphidioides; clypeus black; 
forecoxe black, femora and tibie light brown striated with black. 

Somewhat similar to aphidioides. Head short; vertex weakly cari- 
nate, rather broad in female, as broad as long, but in male slightl 
longer than broad; frontal carina forked well down from apex a 
head, indistinct on apex; antenne as long as frons, I half as long as 
II. Lateral carine of pronotum disappearing near hind margin. 
Hind tibiw longer than femora (one abnormal tibia has three lateral 
spines); calcar more than half as long as basal tarsus, margin finely 
dentate. Male genitalia in general similar to bakeri, but with genital 
styles sinuate, clavate-spatulate at tip; pygofers at base of styles with 
one pair of short, rounded processes; anal tube produced ventrad into 
a pair of very long, acute processes, extending almost to base of styles. 

Described from one brachypterous pair, the male from Claremont, 
California, and the female from Oregon (Baker). 

imen.—Cat. No. 15980, U.S.N.M. (female); (male), in col- 
lection of Pomona College. 
DICRANOTROPIS APHIDIOIDES Van Duzee. 
Pissonotus aphidioides Van Duzer ’97:239.—Osporn '97:235; ’04:100. 

Average length of body, 2.9 mm.; width of vertex, 0.20; width of 
frons, 0.30; antennw I, 0.12, II, 0.34. General color dull brown, 
rather conspicuously blotched with white and black; sides of abdo- 
men irregularly black; pronotum and scutellum pale between lateral 
caring, brown outside; frons and apex of vertex mottled, dark brown 
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except a broad white band across apex of frons and gen# and several 
partially transverse white bands on frons—two near base, one midway, 
another not continuous near margin of apical white margin; several 
white spots besides on vertex and frons; clypeus and forecoxe black; 
antennz black at base, paler apically; legs pale, lineated with brown; 
elytra (brachypterous) brown, veins whitish. Body stout. 

Head almost as broad as prothorax, carine rather weak; vertex 
longer than broad, rounded in front; frons subrectangular, median 
carina forked about opposite ocelli. Antenne rather long, I less than 
half as long as II. Lateral carine of pronotum often curved out be- 
hind eyes, not reaching hind margin. Elytra reaching to second ab- 
dominal segment, veins prominent. Male genitalia similar to bakeri; 
styles blunt at tip; anal tube processes very long. 

Described from one male and five females (brachypterous) from 
Massachusetts and one macropterous male from Arizona, one macrop- 
terous female from Colorado (Cockerell), and two brachypterous fe- 
males from Santa Clara County, California (Baker). The genital 
characters of the western forms are slightly different from the east- 
ern specimens, but I believe it is all the same species nevertheless. 
The frons in the two California specimens is uniformly lighter in color, 
though somewhat obscured. In most respects this corresponds very 
closely with Van Duzee’s brief description and I have no doubt it is 


the same. 
DICRANOTROPIS BAKERI, new species. 


Plate 46, fig. N. 


Very similar to D. delicatus in proportions and color, differing 
chiefly in male genitalia; processes of anal tube rather long, thick, 
rounded at tip, directed outward; with a pair of slender acute stylets 
between processes; genital styles larger and thicker than in delicatus. 

Described from a brachypterous pair from San Marcos, Nicaragua 
(Baker), and seven brachypterous females from Habana, Cuba 
(Baker). This is very closely related to delicatus and further collect- 
ing in intermediate localities may show that it is not specifically dis- 
tinct. 


Type-specimen.—In collection of Pomona College. 


DICRANOTROPIS BAKERI ABDOMINALIS, new variety. 


Body a little larger than in species; vertex a little broader; frontal 
carine more distinct on apex of head; pronotum often nearly entirely 
white or whitish, with median portion of scutellum concolorous with 
it; elytra (macropterous) with a small black or brown area near tip 
of clavus. Abdomen large, with a lighter and variegated area on 
median two-thirds of dorsum, the rest brown. Male genitalia as in 
species, except genital — distinctly smaller and shorter, more 
slender and acute. 
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Described from two brachypterous males and one brachypterous 
and four maecropterous females from Belize, British Honduras 
(Johnson), and three macropterous and seven brachypterous females 
from Managua, Nicaragua (Baker). 

Type-specimen.—In collection of Pomona College. 


DICRANOTROPIS PALLIPES Van Duzee. 
Plate 46, fig. R. 
Pissonotus pallipes Van Duzer ’97:238.--Swezey °04:35. 

Length of body, 3.1 mm.; width of vertex, 0.20; width of frons, 
0.28; antennew I, 0.18, II, 0.36. General color black or dark reddish 
brown, front, vertex, legs, and sternum reddish. Body surface 
polished. 

Similar to marginatus in vertex and frons; head relatively a little 
narrower in brachypterous forms; macropterous form with thorax 
longer and narrower; scutellum more than twice as long as pronotum; 
carine more distinct on apex of head than in brachypterous forms; 
basal joint of antennz half as long as Il. White bands on elytra 
and pronotum wanting. Pygofer of male excavated on each side 
for reception of the anal tube processes; genital styles broad, short, 
eultrate, finely toothed on inner margin, without median ridge. 

Redescribed from four females and one male, all brachypterous, 
from Greensburg, Pennsylvania (Wirtner), one macropterous male 
from Colorado (Baker) and one macropterous female from Alabama. 
The macropterous forms approach more closely to Megamelus. 


DICRANOTROPIS BRUNNEUS Van Duzee. 
Plate 46, fig. K. 
Pissonotus brunneus Van Duzee '97:237; '08:198.—Swezey ’04:35. 

Length of body, 2.4 mm.; width of vertex, 0.18; width of frons, 0.24; 
antenne, I, 0.24, II, 0.25. General color dark; head and thorax 
brown to reddish brown, lighter on frons; elytra with veins whitish 
or yellowish; abdomen black; legs brown. 

Very similar to pallipes; carine on apex of head not entirely 
obsolete; basal antennal joint less than half as long as II; male 
genitalia similar to pallipes, but genital styles longer, more deeply 
sinuate on inner margin. 

Redescribed from two males and one female (brachypterous) from 
Greensburg, Pennsylvania (Wirtner). This is very close to pallipes, 
and may best be distinguished from it by the male genitalia. 

DICRANOTROPIS DORSALIS Van Duzee. 
Pissonotus dorsalis Van Duzer ’97:239. 

Length of body, 3 mm.; width of vertex, 0.21; width of frons, 0.27; 
antenne, I, 0.13, II, 0.30. General color dirty brown, vertex some- 
what blotched, frons lighter, clypeus dark, elytra brown with veins 
light, legs brown with lighter areas. Body stout. 
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Vertex broad, relatively short, weakly carinate; frontal carina 
forked well below apex of head, subobsolete on apex; clypeus weakly 
carinate; antenng not quite as long as frons, I nearly half as long as 
II. Thorax broad; lateral carinw of pronotum disappearing before 
reaching hind margin. Legs long; hind tibie distintly longer than 
femora; calcar about half as long as basal tarsus. 

Redescribed from one female from Long Island, New York 
(Zabreske). 


DICRANOTROPIS ATER Van Duzee. 
Pissonotus ater Van Duzer ’97:237; '08:198.—OsBorn '97:235; '00:65. 

One female in the collection is labeled us this species, but it does 
not correspond with Van Duzee’s description very closely. 

Locality—New York (Van Duzee), Washington, District of 
Columbia, Ohio (Hine), Iowa (Osborn). 

After the preparation of this manuscript had been completed a 
paper by C. S. Spooner appeared,’ describing several new species in 
this genus, as well as one species of Liburnia and one of Achorotile. 
There are no illustrations with the descriptions and, since there is 
such a variation in coloration of these insects and color characters 
are the ones given most fully by Mr. Spooner, I have not wished to 
attempt to include these in the synopsis of the species. These will 
be treated in a subsequent paper on the same group. 

DICRANOTROPIS GUTTATUS Spooner. 
Pissonotus guttatus SPOONER ’12:233. 

This is apparently a dark form of D. delicatus. The range of color 
in this species is quite large, as shown by the examination of a large 
series. A description of a species in this group based only on one 
female is not very satisfactory. 

Locality.—Ithaca, New York, August, 1896. 
DICRANOTROPIS FOVEATUS Spooner. 
Pissonotus foveatus SpooNER ’12:234. 
This appears to be somewhat similar to aphidioides or frontalis. 
Locality.—Corpus Christi, Texas, May, 1907. 
DICRANOTROPIS VARIEGATUS Spooner. 
Pissonotus variegatus SPOONER ’12:235. 

This, also, is described from a single female. Female characters 
alone are very inadequate for the determination of species, 

Locality.—Corpus Christi, Texas, June, 1907. 

DICRANOTROPIS. DIVARICATUS Spooner. 
Pissonotus divaricatus SPOONER ’12:236. 

D. basalis, which Mr. Spooner says this resembles, was merged with 
delicatus. Perhaps this is distinct, however. 

Locality.—Middletown, New York, July, 1910. 


1 Can. Ent., Vol. 44, Aug., 1912, pp. 288-242. 
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DICRANOTROPIS BINOTATUS Spooner. 
Pissonotus binotatus Spooner ’12:239. 
Close to D. marginatus, according to Mr. Spooner. 
Locality —De Witt, Mitchell County, Georgia, April, 1912. 
DICRANOTROPIS/?) PICEUS Spooner. 
Pissonotus piceus SPOONER ’12:238. 

This may not belong to this genus, because of the foliaceous tibis. 
Judging from the description it seems to belong to Phyllodinus. 
Only the female is described. 

There seems to be close relationship between the two genera, 
Phyllodinus and Dicranotropis in some characters, especially the male 
genitalia and the head. The foliaceous condition of the legs is 


variable in degree. It may be that further study will relate them 
even more closely. 


BAKERELLA new genus. 


Allied to Dicranotropis and Megamelus but distinctfrom both. Head 
as broad as prothorax, strongly carinate, vertex rather broad, about 
square, slightly produced before eyes; frons very short and broad, 
almost round; median carina forked slightly above ocelli, strongly 
divergent; clypeus small, tricarinate; genx following curve of frontal 
margin, abruptly angled below ocelli. Antenne very short, not 
reaching to clypeus, I much shorter than II. Lateral carine of 
pronotum curved out, not reaching hind margin. Legs very short. 
calear very short, thick, margin scarcely dentate. Elytra maculated. 

Type of genus.—Bakerella maculata, new species. 

I take pleasure in naming this genus for Prof. C. F. Baker. 


BAKERELLA MACULATA, new species. 
Plate 47, fig. D. 


Length of body, 2.4 mm.; width of vertex, 0.27; width of frons, 0,34; 
antenne, I, 0.05, II, 0.15. General color dark brown, carin# slightly 
pale, connexivum of abdomen white; frons with several white spots. 
Body medium in size. 

Head broad; vertex strongly carinate, nearly square; frons only a 
little longer than broad, sides strongly rounded; lateral carine 
terminating well within laterals of clypeus; antenne stout, I less than 
one-third as long as IJ. Pronotum moderately long; carine of 
scutellum evanescent. Legs very short; hind tibiw scarcely longer 
than femora; calcar only slightly longer than breadth at base; margin 
not dentate. Elytra typical, long, maculated dark brown quite 
similarly to L. ornata. : 

Male pygofers and apertures resembling ornaia, latter elliptical, 
broadest sub-basally; anal tube projecting rather prominently, small, 
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with two elongate, very slender approximate processes on ventral 
margin; styles short, per scarcely divergent, roundly acute 
at apex. 

Described from a (nadlptirdins pair from Acapulco, Mexico 
(Baker). One broken female from Texas, in the United States 
National Museum collection, may belong to this genus, but it is too 
far gone to identify with certainty. 

Type-specimen.—Cat. No. 15981, U.S.N.M. 


Genus MEGAMELUS Fieber. 


Delphax Autuors (Part). 
TAburnia Sti. 

Relisia Freser. 

Chloriona Fisper. 

Buidella Puton ( Buides Fieser). 
Prokelisia Osporn. 

Body rather small to medium in size, seldom large; head with eyes 
usually narrower than prothorax, sometimes almost or quite as 
broad; vertex usually about as long as broad, more or less variable 
in shape, usually rather quadrate, seldom very broad, produced 
before eyes a little (sometimes almost one-third its length before, in 
which case it is longer than broad); carinw variable in distinctness 
from very strong to rather evanescent, sometimes almost obsolete on 
apex of head; median carina of frons forked at or very near apex of 
head (below in M. albolineosa sometimes) ; frons variable in shape from 
one and a half to two and a half times as long as broad, usually nar- 
rowed between eyes; clypeus usually tricarinate. Antenne terete, 
seldom longer than to clypeus, often shorter, I usually distinctly 
shorter than IJ. Eyes deeply emarginate beneath; ocelli near to or 
touching lower corner of eye. 

Pronotum straight or slightly rounded on anterior margin; lateral 
carine variable in trend from straight and reaching hind margin to 
more or less curved out behind eyes and not reaching margin, some- 
times straight and becoming obsolete before hind margin, or bifureate 
with one branch extending to or toward hind margin and the other 
curved outward. Scutellum tricarinate. Legs variable in length; 
hind tibis usually a little longer than femora; calcar from one-half 
to fully as long as basal tarsus, more or less foliaceous, with posterior 
margin finely or coarsely dentate. Elytra (macropterous) longer 
than body; venation somewhat variable. Male genitalia variable; 
female genitalia quite constant throughout the group; ovipositor 
sheath cylindrical, extending to or nearly to tip of abdomen. 

Type of genus.— Megamelus notulus Germar. 

The generic name, Megamelus Fieber, is used here for the large 
group of species heretofore placed in several closely related genera, 
the largest of which was Liburnia, or Delphazr of several authors. 
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These “genera,” Delphar, Liburnia, Megamelus, Kelisia, Chloriona, 
Euidella, and Prokelisia, are so closely related and intergrade so 
completely that it is quite impossible to draw any generic line between 
the species constituting these groups. The principal characters here- 
tofore used for this purpose have been the relative distinctness and 
the trend of the cephalic and notal carine, the shape of the vertex 
and frons, and the form of the forewings. All of these characters are 
very variable and inconstant, and any generic distinction between 
species based on them is purely arbitrary and very confusing, and, 
moreover, it is quite apparent that no two students would agree on 
the lines of division. 

To a certain extent, however, these characters may be employed 
to divide very loosely the large genus Megamelus into a number of 
subgroups (not subgenera), which will intergrade and overlap to a 
certain extent. The recognition of these subgroups is solely for con- 
venience in synoptical keys to the species, and in order to avoid error 
in the use of these keys, allowance must be made for a possible differ- 
ence in the point of view between the author and the student. 

Since there has been confusion existing so long in regard to the 
priority of generic names in this group, it seems necessary to present 
the entire case in order to clear it up: 

Delphaz was first used by Fabricius in 1798,' with a brief description 
as follows: 

Os labio brevi conico. Antenns compresses, marginate, inoscularum cantho 
inferiore inserte. 

This characterization could not include the species of the group 
with which we are dealing now, because of the form of the antenne. 
The only two species mentioned under Delphaz in this original descrip- 
tion were D. crassicornis and D. clavicornis, in the order named, 
neither of which is congeneric with the species under our considera- 
tion. It is evident, therefore, that Delphaz must be restricted to 
crassicornis and its cogenors, and can not be used for the present 
group of species, as has been most persistently done by several stu- 
dents. Spinola, in 1839, used this same species, D. crassicornis 
Fabricius, as the type for a new genus, Araeopus. This, of course, 
was impossible, and the latter must become a synonym of Delphaz. 
Further reference is made to this under Araeopus. 

In 1866 Stal? further complicated matters by restricting the name 
Delphaz to D. elavicornis, which he erroneously supposed to be the 
type, and erected a new genus, Liburnia, for a number of species more 
or less related to the generic group in hand. Strangely enough, Stal 
used as the type of his genus Liburnia a species which in 1853 * he 

1 Supplementum Ent. Systematice, p. 522. 
1 Hemipt. Africana, vol. 4, p. 178. 


42 have not seen this original description. StAl treats the matter, however, in Hemiptera Africana, 
vol. 4, p. 179. 
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had used as the type of another new genus, Embolophora monoceros, 
an African species. Therefore Liburnia must be a synonym of 
Embolophora, and the present wide usage of the former for the large 
group of species is impossible. 

Moreover, Embolophora monoceros is not congeneric with the group 
of species in hand, as is readily seen by a study of the description of 
the former. This name also must be dropped from our considera- 
tion as a possible name for this genus. 

Among the names of the other “genera” merged with “ Liburnia,”’ 
the oldest tenable name is Megamelus, which Fieber erected in 1866 
for a group of species which, in the estimation of some others besides 
myself, are not generically distinct from the “ Liburnia” species. 
Megamelus, therefore, must become the name of the great group of 
species formerly known under the name of Liburnia or Delphaz, and 
the type of the genus is /. notulus Germar, which Fieber considered 
the type of his genus. 

Even supposing that Liburnia were not a synonym of Embolophora, 
it would be an open question whether or not it antedated Megamelus. 
The only known date of Stal’s Hemiptera Africana, volume 4, in 
which he described Liburnia, is 1866, with no month given. The 
date of publication of the description of Megamelus is June 6, 1866. 
Perhaps the latter antedates the former, but the settlement of this 
point is wholly unnecessary. 

The following keys are based on rather variable characters often 
and are intended only as guides in identification. Both alternatives 
in many cases should be followed through in order to avoid any 
error. Because of the meagerness of some descriptions and the lack 
of figures it is impossible to include all the described species in the 
keys. Those which are not included are, however, listed at the end 
of the descriptions, together with their bibliographical references. 


KEY TO THE SPECIES. 


a’. Lateral carinz of pronotum rather straight, extending toward and usually to hind 


margin. 
b'. Carinz distinct on apex of head, not or scarcely evanescent; vertex somewhat 
produced before eyes. 
¢'. Frontal caring whitish or yellowish, more or less completely margined with 
black or brown. 

d@'. Notum brown, with a whitish median vitta extending to base of elytra; 
latter with a brown area above apically; frontal black markings some- 
times not prominent, or even subobsolete; median carina sometimes 
forked alittle below apex of head..................-.albolineosus Fowler. 

@. Notum without median vitta; elytra (macropterous) without brown area 
apically; color pale. 

e'. Frons conspicuously constricted above. 
j'. Frons very narrow, angulate at apex of head, diverging uniformly 
Seana ieee CESS Sie OR NV Stine ee 
large, elongate, whitish... .. marginatus Van Duzee. 
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f?. Frons about twice as broad below as above, sides not straight, bulging 


roundly. 
g'. Hind wings not aborted, normal. 
h!. Body moderately large, very light brown...constrictus, new species. 
h?. Body rather small, slender, almost white. 
constrictus minutus, new variety. 
g’. Hind wings aborted; elytra narrow, somewhat shortened. 
setigerus Osborn. 
é. Frons scarcely constricted above; abdomen of female light, dark in male. 
salina Ball. 
@. Frons of uniform color, carine not margined with black. 
d'. Body at least above brown to black; genital styles of male not bifid. 
e'. Frontal carine very sharply distinct at apex of head. 
f'. Frons somewhat sinuate apically; elytra hyaline, brown at tip of 


f°. Frons not sinuate at apex. 
g'. Genital styles of male styliform, very slender, incurved, acute at 
tip. 
h'. Calcar normal; ventral fosee of pygofers very deep; macropterous 
elytra smoky with granulate nervures ; 
h?. Calcar unusually large, foliaceous; ventral fosas of pygofers shal- 
low, nearly filled by processes of anal tube; elytra white. 
davisi Van Duzee. 
g*. Genital styles of male cultrate, short, stout, straight on inner margin; 
vertex very narrow at apex. 
h'. Body brown to dark brown; male pygofers only moderately stout; 
styles not prominent. . -notulus Germar. 
h*. Body light brown, abdomen ‘light colored, ‘broad; male pygofers 
broader transversely; genital styles rather prominent. 
notulus flavus, new variety. 
@. Frontal caring more roundly protruding at apex of head, not sharp in out- 
line, pygofers of male short, broad, bulging on outside of ventral fosse; 
genital styles very short, inconspicuous 
@. Body light brown to yellow. 
e'. Male pygofers not bifurcate or abnormal; styles simple, cultrate, arched, 
not much divergent; body rather large; vertex and frons rather broad. 
rectangularis, new species. 
é. Male pygofers rather abnormally developed, produced conspicuously or 
bifurcate. 

J‘. Pygofers produced caudad on each side of anal tube into a very slender, 
long, bifurcate, process; styles linear, long, bifurcate at tip; notum 
with a light median vitta 

f°. Aperture of pygofers with a long, incurved, spiniform process on margin 
on each side midway; styles slightly divergent, acute at tip; notum 
without vitta; color orange yellow........-...-aurantii, new species. 

b?. Carine of head more or less evanescent, quite indistinct or subobsolete on apex; 
vertex often rather broad, rounded in front, only slightly produced before 
eyes. 

c'. Elytra hyaline, or not maculated. 
d'. Color dark reddish brown, pronotum white; antennz longer than frons. 
albicollis Melichar. 
@. Color straw yellow, abdomen of male brown; antenne shorter than frons. 
parvulus Ball. 
ce. Elytra more or less extensively maculated. 
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d'. Elytra short, mostly brown, hyaline on both margins; body rather small, 





pit = long, maculate only on part of membrane; body rather large, red- 
ESTOS SOT OST EBS BSE CS ste CE apicimaculatus Fowler. 
a’. Lateral carinz of pronotum curved outward behind eyes, not reaching hind mar- 
gin; curving often indistinct. 
b'. Carine rather evanescent on head, indistinct or subobsolete on apex; vertex 
often rather broad, rounded in front, only slightly produced before eyes. 
c'. General color brown to yellowish. 
d'. Vertex and frons very broad, weakly carinate, approaching Kormus; genital 
styles relatively rather short, very stout, acute. 
e'. Margin of pygofer aperture sinuate; ventral notch deep; styles bifurcate 
Ob POM in eC EU eee se ie Te kormusi, new species. 
é. Margin of aperture with a large, broad, subacute protuberance on each 
side near base of styles; styles very slightly bifurcate. 
magnifrons, new species. 
@. Vertex and frons not unusually broad, sometimes weakly carinate. 
e'. Genital styles of male more or less acute at apex, simple. 
jf. Frontal carinz pale; anal tube without processes; margin of pygofers 
not sinuate. 
g'. Body rather large, over 2 mm.; frons black between carinz; genital 
styles lanceolate ................-....----. obscurellus Boheman. 
g*. Body about half as large; frontal carine brown margined; styles 
QM SS. OK. EG LDS ..---lutulentus Van Duzee. 
f?. Frontal carine concolorous with fovee; anal tube with one ventral 
process; margin of pygofers deeply sinuate....... analis, new species. 
é@. Genital styles of male not acute, broad at least apically; frontal carine 
concolorous. 
J’. Scutellum brown or black outside of lateral carine, pale between. 
g'. Genital styles broad, spatulate, short, square at tip, roundly divergent 
ees 6208 IY BUR TESS. ARGS Ue Ba campestris Van Duzee. 
g?. Genital styles arched, conspicuously constricted midway, apex broad 
and rounded; pronotum brown outside of lateral carinz. 
cayamensis, new species. 
f?. Dorsum entirely pale whitish; styles slender basally, broadened at apex; 
caring on head weak...............-....-. rotundatus, new species. 
@. General color black or very dark brown over most of body surface. 
d', Macropterous elytra mostly black or brown; genital styles flat, spatulate, 
GHRNO:- OE: DED. cancn cecinss oswewe vic cas cewscsconesseuesuTll teape Fowler. 
@., Elytra hyaline or scarcely browned. 
e'. Genital styles broadened and square at apex; vertex and pronotum much 
lighter than scutellum and abdomen........ indistinctus new species. 
e. Genital styles acute at tip, simple; vertex and pronotum not lighter. 
f'. Frons more than half as long as broad, sides rounded, carinz pale; male 
pygofers normal, margin pilose; styles rather short, lanceolate. 
occlusus Van Duzee. 
j*. Frons twice as long as broad, sides straight, somewhat constricted above, 
carine not pale; male pygofers very large, margin produced outward 
on each side broadly; styles very long, acuminate, twisted. 
nigridorsum new species. 
b?. Carine distinct over apex of head; vertex usually rather narrow, sometimes 
broader. 
ec. Frons not unicolorous, carinze white or pale more or less broadly, brown or black 
between. 
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@'. Genital styles of male simple, acute to subacute at tip. 
¢': General color brown to dark brown or black. 
J’. Legs more or less distinctly lineated with brown or black. 
g'. Genital styles of male long, extending nearly to anal tube; color of 
male black. 
h'. Caring of head and dorsum broadly white, and quite prominent 
in spots; styles rather slender, straight gillettei Van Duzee. 
h?. Carine of head and dorsum less conspicuously white; styles very 
long, large, pubescent; female brown. .../lineatipes Van Duzee. 
g*. Genital styles of male very short, tip remote from anal tube; abdomen 
black, thorax lighter with carinz white; lineation of legs brown. 
nigrigaster, new species. 
J. Legs not lineated with brown or black. 
g'. Genital styles widely divergent; notum without median white vitta. 
h'. Margin of pygofer aperture regular. 
#. Aperture large, broad ; styles almost horizontal, sinuate, and flexed 
pellucidus Fabricius. 
#. Aperture rather small, circular; styles smaller, more slender, 
straight, not horizontal consimilis Van Duzee. 
h?. Margin of pygofer aperture irregular, with a white, rounded pro- 
tuberance on each side of base of styles; styles slender, flexed 
out at tip albidens, new species. 
g*. Genital styles scarcely divergent, tips close together; notum with a 
broad white vitta between lateral carine. 
approzimatus, new species, and sagatus Fowler. 
é. General color light brown to yellow. 
f'. Frons conspicuously narrowed between eyes, sides nearly straight below. 
g'. Frons black with carine white; genital styles rather broad, narrowed 
suddenly at tip; anal tube with two ventral processes. 
Soveatus, Van Duzee. 
g?. Frontal caring pale, margined broadly with brown or black; styles 
slender; anal tube without processes constrictus, new species. 
j?. Frons only slightly narrowed between eyes, sides not straight below. 
g'. Styles long, sinuate, very horizontal; aperture of pygofers broad. 
pellucidus Fabricius (light form). 
g’. Styles arched, divergent in basal half, then convergent, apex flexed 
and subparallel; color whitish; frons yellow, slightly darker inside 
of Interal curiae. 5...» cdp0s co eps qeediie olowon osborni Van Duzee. 
@. Genital styles not acute at tip, but broadened or bifurcate. 

e'. General color whitish or light yellow; frontal carine margined with black 
or brown; vertex rather long; pronotum unusually long; styles stout, 
broadened and truncate at apex circeumcinctus Van Duzee. 

é. General color brown to black, not whitish. 

jf’. Antenne short, not reaching to clypeus; genital styles broadened and 
square at apex; color brown vanduzeei, new species. 

f?. Antenne longer, reaching at least to clypeus. 
g'. Male pygofer deeply notched above and produced caudad more or 

less slenderly around anal tube. 
h*. Antenne a little longer than to clypeus. 

#. Caudal prolongation of pygofers often more or less bifurcate at tip; 
styles stout, rounded or square at tip... .terminalis Van Duzee. 
#. Caudal prolongation less slender, rounded apically; styles very 
broad, flat, rounded or angulate on apical margin, inner margins 
arcuate, not far separated; with a light dorsal vitta on notum 
between caring. ...................... laminalis Van Duzee. 
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h?. Antennz reaching only to clypeus; caudal prolongation square at 
tip, never bifurcate; styles slender, broadened at tip, apical 
margin straight or a little concave . - -. - - erectus niger, new variety. 
g?. Male pygofer not deeply notched above and not conspicuously pro- 
duced caudad. 
h'. Color black; frons narrow, sides rather straight; frontal carinz white. 
@. Pronotum mostly white, scutellum dark; styles with a tooth on 
inner margin near apez. ............-.-.- puellis Van Duzee. 
. Pronotum white between carine, black without, and white on 
lateral margin; scutellum white between lateral carinz; styles 
produced on inner margin into a long acute prolongation. 
puellis mericanus, new variety 
h?. Color brown, often rather light brown; pronotum very rarely lighter; 
caring very narrowly pale. 
i'. Median frontal carina often forked below apex of head; carinz 
sometimes scarcely lighter than fovese; dorsum with median 
i albolineosus Fowler. 
#. Median frontal carina forked at apex of head; styles broadened 
suddenly at apex pacificus, new species. 
c. Frons unicolorous, carinz not or scarcely differentiated in color from fovee. 
d', Genital styles simple, acute at tip. 
e'. Color brown to black; body rather small; frons narrow, black. 
f*. Carine prominent on vertex and frons; color fuscous to dark brown. 
basivitta Van Duzee. 
j?. Carine rather weak, not prominent; color shining black, clypeus and 
venter yellow; styles arcuated at apex 
e*. Color yellowish to light brown, abdomen darker. 
f. Elytra black; styles slender, acuminate kilmani Van Duzee. 
f?. Elytra pale, hyaline; styles very stout and thick, suddenly narrowed 
and flexed out at apex.. - -magnus, hew species. 
d*, Genital styles not acute at tip, ‘rounded or + bifurcate. 
e'. Styles broad at least apically, rounded or square at apex. 
f'. Color light brown to yellowish. 
g'. Frons rather narrow; pygofers of male with prominent tooth above in 
profile; styles broad, rounded at apex; calcar normal. 
lateralis Van Duzee. 
g*. Frons moderately broad; pygofers without dorsal process; styles 
humulis Van Duzee. 
f?. Color mostly brown to black; male pygofers deeply notched above, 
produced caudad around anal tube. 
g'. Frons conspicuously narrowed above, sides straight; styles long, 
broadened and spatulate at apex. 
h'. Elytra slightly browned; color of body sometimes light brown. 
erectus, new species. 
h?. Elytra glossy black; head and thorax yellowish. 
erectus nigripennis, new variety. 
g’. Frons not conspicuously narrowed above; styles slender, dilated at 
apex, enclosing an oval space; color fuscous black. 
L Fowler. 
e?. Styles large, conspicuously bifurcate at apex; anal tube toothed on ventral 


margin. 
J’. Color shining black; styles rather straight, dilated and broadly bifurcate 
at apex; anal style large atrior Fowler. 
J?. Color reddish brown to dark; styles arcuate, stout, apex deeply bifur- 
cate, with inner process sgain bifurcate; anal style short. 
magnistylus, new species. 
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MEGAMELUS NOTULUS Germar. 
Plate 46, fig. B; plate 47, figs. H-J. 
Delphaz notulus Germar ’$0 : 57. 
Liburnia notula Evwarps ’86 : 62; ’96 : 38.—Scorr ’71 : 25. 
Megamelus notulus Van Duzee ’97 : 233.—OsHantn '07: 300 (complete bib- 
liography). 
Delphaz truncatipennis BoHEMAN. 
Delphaz lineola Sri. 

Length of body, 2.7 mm.; width of vertex, 0.18; width of frons, 
0.20; antenne I, 0.19, II,0.32. General color dark brown to brown; 
vertex, pronotum, and scutellum between carine lighter than outside 
of carine; frons blotched; legs and venter lighter brown; abdomen 
lighter on median dorsal half. 

Head narrow; vertex rather rectangular, distinctly longer than 
broad, strongly carinate; median carina of frons prominent on apex 
of head; frons narrowed above, about two-thirds as broad above as 
below; clypeus not strongly carinate; antenne nearly as long as 
frons, I more than half as long as I, IJ thick. Scutellum a little 
longer than pronotum; legs stout; hind tibie a little longer than 
femora; calcar large, more than half as long as basal tarsus. Elytra 
(macropterous) somewhat smoky. Abdomen broad. 

Male pygofers rounded caudad, with ventral fossa deep; anal tube 
not dorsal, rather large; genital styles short, inconspicuous, cultrate, 


blunt at tip, finely serrate on inner margin; not visible in profile 
(what appears to be the styles in the figure is one of the ventral 
processes within the fossz). 

Redescribed from one brachopterous pair from England and one 
macropterous female from Winchendon, Massachusetts. Reported 
from Ontario, Canada, New York, and New Hampshire, 


MEGAMELUS NOTULUS FLAVUS, new variety. 


Similar to species in form and size; lighter in color, less blotched, 
median dorsal area of abdomen lighter relatively. Male pygofers 
very broad and thick transversely, more swollen laterad than in 
species; genital styles larger, rather prominent; anal tube larger, 
ventral process longer. 

Described from three males and nine females, all brachyopterous, 
from Colorado (Baker). 

Type-specimen.—Cat. No. 15982, U.S.N.M. 


MEGAMELUS MARGINATUS, Van Duzee. 
Plate 47, fig. Q. 
Megamelus marginatus Van Duzer ’97 : 234; ’08 : 197. 

Length of body, 3.2 mm.; width of vertex, 0.20; width of frons, 
0.26; antenne I, 0.08, II, 0.18. General color whitish to yellowish 
brown, usually the former; frontal carine margined with black or 
brown; pleure tinged with brown. Body rather long. 

95278°—Proc.N.M.vol.46—13——-39 
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Head long, narrow; vertex converging to front, about a half longer 
than broad, strongly carinate; frons about half as wide above as 
below, with median carina distinct on apex of head, sides diverging 
rather evenly to near apex; eyes narrow; antenne short, slightly 
more than half as long as frons, I scarcely half as long as II. Pro- 
notum long, roundly excavate behind. Legs short; hind tibie not 
longer than femora; calcar large, nearly as long as basal tarsus. 
Elytra whitish, much longer than body. 

Redescribed from six brachyopterous females from Massachusetts. 


MEGAMELUS CONSTRICTUS, new species. 
Plate 48, figs. M, R. 


Size a little smaller than M. marginata, but proportions similar. 
General color very light brown; frontal carine margined with black; 
pleure and venter of abdomen more or less brown. 

Similar in most respects to marginatus and closely related to it, 
differing as follows: Frons more than half as broad above as below, 
sides roundly bulging midway instead of straight; antennz a little 
more than half as long as frons. Legs more slender, shorter; hind 
tibise a little longer than femora; calcar small, scarcely more than 
half as long as basal tarsus, very finely dentate on margin. Elytra 
hyaline, scarcely white. Pygofers of male truncate, with a simple 
excision ventrad, without fosse on each side of genital styles; latter 
long, slender, sinuate, not concealed as in many species; anal tube 
subdorsal, directed upward. 

Described from four males and three females, macropterous, from 
Colorado (Baker). This species, though very similar to marginatus, 
seems to be distinct, without doubt. 

Type-specimen.—Cat. No. 15983, U.S.N.M. 


MEGAMELUS CONSTRICTUS MINUTUS, new variety. 


Distinctly and uniformly smaller than species, but proportions 
similar; color as in marginatus, whitish, elytra whitish. Legs 
smaller, more slender and delicate. Male genitalia similar. 

Described from ten macropterous males and females from Cali- 
fornia (Baker). 

Type-specimen.—Cat. No. 15984, U.S.N.M. 


MEGAMELUS ALBOLINEOSUS Fowler. 


Plate 48, fig. N. 
Megamelus albolineosus Fow.Er 81 : 135.—Van Duzer ’07 : 47; ’08 : 203. 


Length of body, 1.9 mm.; width of vertex, 0.12; width of frons, 
0.19; antenne I, 0.08, II, 0.19. General color brown; pronotum 
and scutellum between lateral carine, vertex, clypeus, lateral portion 
of pronotum, antenne, and legs light yellowish brown; the rest 
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brown; frons brown between carine, latter usually yellowish, some- 
times light brown. Body medium to small. 

Head narrow; vertex very narrow, almost rectangular, carine not 
very prominent at apex of head; frons narrowed above, about one- 
third broader below than above; median carina forked usually below 
apex of head, sometimes at apex. Antenne not as long as frons, I 
nearly half as long as II; eyes relatively large. Lateral carinw of 
pronotum percurrent almost to hind margin or more or less curved 
out behind eyes and not reaching margin. Legs slender, rather short; 
hind tibiz a little longer than femora; calcar delicate, more than half 
as long as basal tarsus. Elytra slender, brown apically. Male 
pygofers somewhat similar to M. constrictus; genital styles distinctly 
different in shape, with two teeth on inner margin, stout, subcultrate. 

Described from numerous males and females from many parts of 
Mexico (Crawford, Baker), Nicaragua (Baker), and Habana, Cuba 
(Baker). The Nicaragua specimens are somewhat lighter than the 
Mexican forms, but structurally are identical, except that the lateral 
pronotal caring are deflexed outward before reaching the hind margin, 
while in the Mexican forms they are to a less extent. There is more 
or less variation, too, in the point of furcation of the median frontal 
carina. Both of these latter facts have led to considerable confusion 
in classifying the specimens. Two of the Nicaragua specimens bore 
the name of M. albolineosa; the other Nicaragua specimens had been 


determined as a species of Dicranotropis, while the Mexican specimens 
were named Megamelus sp. This is one of the many illustrations of 
the superficiality of the former system of classification. 


MEGAMELUS METZARIA, new species. 


Length of body, 2.8 mm.; width of vertex, 0.19; width of frons, 
0.23; antenna, I 0.18, II 0.34. General color dark brown or black; 
vertex, frons, and pronotum reddish brown; clypeus black, margined 
with white above; forecoxe black; antenne and legs brown. Body 
medium to rather large. 

Vertex rather rectangular, distinctly longer than broad, with cari- 
ne not very distinct at apex, but not evanescent; frons long, narrow, 
diverging to apex; median carina forked slightly below apex of head; 
clypeus slender; antennz about as long as frons, I half as long as I; 
eyes large. Thorax moderately broad. Legs rather short; hind 
tibis longer than femora; calcar not large. Elytra long, hyaline, 
transparent, with a brown spot at apex of clavus. Male pygofers 
broad, of typical shape, with ventral fossw deep, and processes between 
fosse and genital styles long, rather slender, and rounded ‘at apex; 
genital styles short, styliform, Kattan as in Dicranotropis 
delicatus. 
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Described from one macropterous male collected in Banner, Wyo- 
ming, by C. W. Metz, for whom the species is named. This resembles 
more or less certain species of Dicranotropis, and possibly additional 
material will show that it should be included with that genus instead 
of Megamelus. 

Type-specomen.—In collection of Pomona College. 


MEGAMELUS BIFURCATUS, new species. 
Plate 47, fig. S. 


Length of body, 2.2 mm.; width of vertex, 0.19; width of frons, 
0.24; antenne, I 0.08, I1 0.20. General color light brown or yellow- 
ish brown throughout, with a lighter vitta on median portion of 
notum; elytra brownish. Body rather small. 

Head almost as broad as prothorax; vertex almost rectangular, 
moderately broad, longer than broad, not strongly carinate; frontal 
caring indistinct on apex of head, though not greatly so; frons nar- 
rowed above distinctly; antenne not as long as frons, I scarcely half 
as long as II. Thorax not broad; legs slender; hind tibie a little 
longer than femora; calcar more than half as long as basal tarsus, 
margin finely dentate. Elytra rather short, narrow. 

Male pygofers unique; ventral pygofers produced laterally on each 
side into a slender process, bifid at apex; dorsal pygofer spatulate, 
apex broadly rounded, extending beyond and much outside of ventral 
plate; genital styles long, sinuate, bifid at tip; anal tube large, apical, 
and slightly subdorsal. 

Described from seven macropterous males and one female from 
Para, Brazil (Baker). The genitalia of this species are very remark- 
able, and in some other respects also it differs from the typical Mega- 
melus species. 

Type-specimen.—In collection of Pomona College. 
Paratype.—No. 15985, U. S. Nat. Mus. 


MEGAMELUS RECTANGULARIS, new species. 
Plate 48, fig. 8. 


Length of body, 2.6 mm.; width of vertex, 0.20; width of frons, 
0.26; antenne, I 0.07, II 0.22. General color orange-yellow, whitish 
on scutellar carine. Body medium im size. 

Head narrower than prothorax, moderately long, rather strongly 
carinate; vertex longer than broad, rectangular, produced somewhat 
before eyes; carine distinct at apex; frons somewhat hexagonal, 
broadest at ocelli; gens slightly pubescent; antenne about reaching 
to clypeus. Lateral pronotal carine rather straight, almost reaching 
hind margin; scutellum long. Elytra flavous, with tips of membrane 
veins browned broadly. Legs typical. 
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Male pygofers long, somewhat pubescent, produced caudad roundly 
on each side of anal tube, apices close; styles cultrate, arched, tips 
acute, close together; aperture of pygofers elliptical. 

Described from one male from Chinandega, Nicaragua (Baker). 

Type-specimen.—In collection of Pomona College. 


MEGAMELUS AXIALIS Van Duzee, 
Plate 49, fig. A. 
Kelisia avialis Van Duzer '97:232.—Osporn '97:235; '04:100. 


Length of body 2.4 mm.; width of ‘vertex 0.22; width of frons 
0.25; antennsw, I, 0.05, II, 0.21. General color brown to dark brown; 
dorsum and vertex between lateral carine whitish with vitta appar- 
ently extending onto anal angles of folded elytra; frons reddish brown; 
pronotum black at each lateral extremity; tarsi black. Body rather 
small. 

Head broad, with eyes about as broad as prothorax, broadly 
rounded in front; vertex a little longer than broad, weakly carinate, 
slightly produced in front of eyes; frons roundly hexagonal, less 
distinctly so than in guttula; median carina almost obsolete at apex 
of head; clypeus small, flat; antennew very short, IT about four times 
as long as I. 

Thorax short, broad; pronotum moderately long behind eyes; legs 
rather short; calcar typical, large. Elytra short, narrow, reaching 
a little beyond tip of abdomen, brownish except on both margins 
subhyaline; membrane small. Hind wings very small, vestigial. 

-Male pygofers rather short, typical; styles moderately stout, less 
acuminate and needle-like distally than in guttula. 

Redescribed from one male and four females from Greensburg, 
Pennsylvania (Wirtner). This species in some respects is quite 
similar to the European guttula ( Kelisia). 


MEGAMELUS ALBICOLLIS Melichar. 
Megamelus albicollis MeticHar '03:99.—DisTant ’06:483. 


Length of body 2.7 mm.; width of vertex 0.18; width of frons 0.23; 
antenne, I, 0.26, II, 0.32. General color black with reddish tinge; 
pronotum wholly or partially white, vertex and frons reddish, clypeus 
black, tibiz apically and tarsi basally whitish, rostrum light. Body 
moderately large, macropterous form predominating. 

Head rather short, narrow; vertex narrow, a little longer than 
broad, carin# indistinct on apex of head; frons variable, sides some- 
times diverging toward apex, sometimes parallel on apical third or 
half, whitish on apical margin. Antenne longer than frons, I almost 
as long at II, slender, terete. Thorax long; lateral carine of prono- 
tum percurrent to hind margin. Legs long slender; hind tibie longer 
than femora; calcar long. Elytra longer than body, subhyaline. 
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Redescribed from nine females from Nicaragua—San Marcos, 
Granada, and Chinandega (Baker). It is possible that the male of 
this species will show it to be distinct from the oriental species to 
which I have referred it. Melichar considers it the same species. 


MEGAMELUS CAYAMENSIS, new species. 
Plate 49, fig. C. 


Length of body 2.3 mm.; width of vertex 0.23; width of frons 
0.26; antenne, I, 0.09, II, 0.22. General color brown, with broad 
white vitta along median carina of pronotum and scutellum; elytra 
brown on posterior half of membrane and tip of corium. Body 
moderately small. 

Head fully as broad as prothorax, weakly carinate; vertex about 
square, moderately broad; caring evanescent at apex; frons rectan- 
gular, not strongly carinate; antennx reaching fully to clypeus; eyes 
large. Lateral carine of pronotum flexed out behind eyes. Elytra 
long, slender. Legs typical. 

Male aperture of pygofers rather circular; anal tube large; styles 
arched, constricted midway, broadened and rounded at apex. 

Described from one male from Cayamas, Cuba (Baker). 

Type-specimen.—In collection of Pomona College. 


MEGAMELUS EKORMUSI, new species. 


Very similar in size and general color and appearance to M. magni- 
frons, differing chiefly in the male genitalia, which resemble more 
M. magna. Margin of pygofer aperture less sinuate, lateral protuber- 
ances less marked, more rounded; styles not black, apex bifurcate, 
points rather acute; anal tube with two very long processes ventrally, 
reaching almost to tip of styles. 

Described from one brachypterous pair from Ormsby County, 
Nevada (Baker). This species is very closely related to M. magna, 
and to M. magnifrons, but seems to be quite distinct from both in the 
male genitalia. 

Type-specimen.—In collection of Pomona College. 


MEGAMELUS MAGNIFRONS, new species. 
Plate 48, figs. J, O. 

Length of body 3.2 mm.; width of vertex 0.36; width of frons 
0.40; antennex, I, 0.10, II, 0.26. General color soiled yellow, with 
longitudinal brown markings on dorsum of abdomen; frontal carine 
narrowly margined with brown; pronotum with a brown spot on 
lateral margin; venter somewhat browned. Body large, robust. 

Head about as broad as prothorax, rather weakly carinate; vertex 
broader than long, rounded in front, carine almost obsolete at apex 
of head; frons broadest above, sides not arcuate, considerably longer 
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than broad; carine moderately distinct; antenne reaching about to 
clypeus, I nearly half as long as IT. Eyes large. 

Pronotum moderately long, straight in front, scarcely emarginate 
behind; lateral carine curved outward, not reaching hind margin. 
Legs rather stout, hind tibie a little longer than femora; calcar about 
three-fourths as long as basal tarsus, pubescent. Male abdomen 
stout, broad; pygofers large, aperture irregular on margin, produced 
on each side of base of styles into a large process, acute at tip; anal 
tube very large, produced ventrad into a pair of very long and acute 
processes, with the serrate tip of penis between them; genital styles 
stout, cultrate, roundly acute at tip, divergent strongly. 

Described from one brachypterous male from Colorado (Baker). 

Type-specimen.—Cat. No. 15986, U.S.N.M. 


MEGAMELUS PELLUCIDUS Fabricius. 
Plate 47, figs. N, O; plate 49, fig. I. 


Fulgora pellucida Fasricivs. 

Delphaz pellucida Fasricrus ’03:84.—Freser ’66: fig.8.—OsHanin ’07:342, 

Liburnia pellucida Fieser °71:5.—Epwarps '96:58.—Van Duzer ’97:247.— 
Osporn ’04:100. 

Liburnia arvensis Frron ’93:386 (Lintner).—Van Duzes ’97:248. 

Liburnia furcata Provancuer '89:225.—Van Duzer ’97:248. 

Liburnia detecta Van Duzer '97;248. 


Length of body, 2.9 mm.; width of vertex, 0.24; width of frons, 


0.26; antenna, I, 0.10, II, 0.24. General color black to brown, some- 
times pale yellowish brown, males usually darker than females. 

Male.—Frontal carine, most of pronotum, margin of scutellum, 
connexivum whitish or yellowish white; frons deep black; second 
antennal segment (sometimes part of I), tibie, tarsi, and sometimes 
femora light brown; elytra slightly browned, veins black, apical mar- 
gin heavy, black. 

Female.—Often pale yellowish brown, more variable than male. 

Head narrower than prothorax; vertex short; frons subrectangu- 
lar, broadest at middle, slightly constricted above, a little more than 
twice as long as broad; antenne reaching about to clypeus, I nearly 
half as long as II. Scutellum long; hind tibiw scarcely longer than 
femora; calcar large, often nearly as long as basal tarsus, margin 
finely but distinctly dentate. Macropterous forms predominating. 

Male genital segment moderately large, rather broad, subcylindri- 
cal; aperture broad, pentagonal, broadest sub-basally, with a fossa 
beneath genital styles; ventral notch deep, prominent; styles long, 
simple, acuminate, inflexed at apex to fit angle of aperture; anal tube 
dorsal or subdorsal, with two short, slender, approximate processes 
on ventral margin; anal style short. 

Redescribed from numerous specimens of both sexes from the 
following localities: Several males and females from Austria, deter- 
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mined by Melichar; in the United States: Pennsylvania (Wirtner), 
Massachusetts, New Hampshire, Wisconsin (Baker), Michigan, Illi- 
nois, Wyoming (Metz), Nevada (Baker), Colorado (Baker). 

Megamelus detectus Van Duzee is apparently only a light-colored 
form of this species. 


MEGAMELUS CONSIMILIS Van Duzee. 
Plate 47, fig. M. 
Liburnia consimilis Van Duzer °97:249. 

Average length of body, 2.6 mm. General color black to light 
yellowish brown or even yellow; carine of head and pronotum whit- 
ish or yellowish; frons variable in color from almost uniform dark 
brown between carine (with a slightly lighter streak in each com- 
partment) to yellow or yellowish brown between the brown or black 
margins of carine; apex of head usually entirely yellowish brown, 
giving frons the appearance of being more oval than it really is; 
antenne light brown, with apex of I and base of IT dark; pronotum 
more or less whitish; legs light brown, usually lineated with brown 
or black. 

Very similar to M. pellucida, differing as follows: Vertex a little 
longer; frons relatively broader, more oval, often about twice as long 
as broad or even less; carine less distinct on apex of head, sometimes 
quite indistinct. Legs longer; hind tibie longer than femora; cal- 
car shorter, less distinctly dentate. Male genital segment similar; 
aperture of pygofers distinctly smaller, more circular; styles shorter, 
more slender, not flexed at tip, less divergent. 

Redescribed from more than 200 specimens of both sexes, about 
half of the macropterous, from Colorado, Nevada, and California 
(coll. Baker), and two females from Washington, District of Colum- 
bia. Since there are no males from the latter locality, the identity 
can not be certain, but the two specimens correspond very closely in 
all respects to the western forms. 


MEGAMELUS GILLETTE! Van Duzee. 
Plate 47, fig. L. 
Liburnia gillettei Van Duzee '97:258. 

Average length and proportions similar to M. pellucida, vertex 
and frons a little broader. General color black to brown or very 
light brown; carine of head and notum whitish or yellowish white; 
frons deep black between carine; vertex and pronotum blotched 
irregularly brown and yellowish; scutellum similarly blotched or 
often almost entirely black between carine; abdomen blotched, con- 
nexivum white; antennx black to light brown, in latter case apex of 
I and base of II black; legs lineated with black or brown; elytra 
slightly browned. 
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Similar to pellucida but vertex and frons broader; latter rather 
conspicuously reticulate. Legs stout; hind tibie a little longer than 
femora; calcar a little more than half as long as basal tarsus, mar- 
ginal dentation scarcely visible. 

Male genitalia similar to pellucida, but styles shorter and more 
slender, not flexed at tip, much less divergent, parallel at base. 

Redescribed from numerous males and females from Colorado and 
Nevada (Baker), and Wyoming (Metz). This species bears a close 
resemblance to both pellucida and consimilis, but seems to be quite 
distinct in the characters enumerated above. 


MEGAMELUS CAMPESTRIS Van Duzee. 
Plate 47, fig. P. 
Liburnia campestris VAN Duzer ’97:254. 


Length of body, 2.7 mm.; width of vertex, 0.26; width of frons, 
0.28; antenne, I, 0.09, II, 0.20. General color yellow to light brown; 
frons brown next to caring, lighter discally; gene black; pronotum 
sometimes slightly brown; scutellum brown or black outside of 
lateral carine; meso and metapleure brown; venter of abdomen 
brown; legs light; elytra subhyaline or slightly brown. 

Head almost as broad as prothorax; vertex moderately broad; 
carine indistinct on apex of head; frons subrectangular, less than 
twice as long as broad, not strongly carinate; antenne reaching to 
clypeus, I half as long as II. Legs moderately long; hind tibie 
longer than femora; calcar thin, more than half as long as basal tarsus, 
margin very minutely dentate. 

Aperture of male pygofers irregular, rather broad; genital styles 
approximate at base, in form of horseshoe, rather flat, broad, and 
truncate at tip. 

Redescribed from numerous males and females (about 100) from 
New York, Pennsylvania (Wirtner), Washington, District of Colum- 
bia (Riley), Michigan, Colorado, Nevada, Arizona, California (coll. 
Baker and others). Some of the specimens were labeled M. lami- 
nalis, but that species is quite distinct from campestris. 


MEGAMELUS LUTULENTUS Van Duzee. 
Plate 49, fig. D. 


Liburnia lutulenta Van Duzer '97:252. 


Average length 2.4 mm.; width of vertex 0.26; width of frons 0.32; 
antenney, I, 0.08, I, 0.19. General color dull brown, abdomen 
darker, often black; frontal carinew obscurely margined with brown; 
elytra light brown to fuscous. Body small, robust. 

Head almost as broad as prothorax; rather weakly carinate; frons 
suboval, carinw almost obsolete above; eyes large. Dorsum moder- 
ately broad, not strongly carinate. Elytrashort. Legs rather short; 
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hind tibie longer than femora; calcar small, marginal dentation 
indistinct. Abdomen short, carinate along median dorsal line. 

Male pygofers short, more or less covered dorsally by pre-anal 
segment; aperture irregular in outline, somewhat triangular, ventral 
notch slight; styles short, slender, approximate at base, divergent 
apically, acute at apex; anal tube short. 

Redescribed from two males from Chicopee, Massachusetts, one 
male from Minnesota, one female from Canada, and one male from 
Colorado (Baker). 


MEGAMELUS ROTUNDATUS, new species. 
Plate 48, figs. T, U. 


Average length of body 2.3 mm.; width of vertex 0.18; width of 
frons 0.21; antenne, I, 0.10, II, 0.19. General color soiled whitish 
on head, pronotum and scutellum; abdomen dark brown except 
rufous dorsad on middle of last three segments and pygofers; pleure 
and metanotum brown; legs, antenne and venter of thorax light to 
whitish. 

Head almost as broad as prothorax, somewhat roundly produced 
between eyes, indistinctly carinate at apex; vertex moderately broad, 
sides straight; frons at least twice as long as broad, narrowed above, 
broadest (about one-half broader than base) at apex, not strongly 
carinate; antenne reaching a little beyond clypeus, I half as long as 
II. Pronotum moderately long, broadly emarginate behind. Elytra 
subhyaline, not reaching to tip of abdomen. Legs rather slender, 
hind tibie a little longer than femora; calcar rather thin, large, 
margin distinctly dentate. 

Male pygofers rather long, horizontal; aperture irregularly circular 
or nearly so; styles broad, constricted midway, somewhat divergent, 
apex broad, spatulate, arcuate, square at tip; anal tube large, without 
processes, subhorizontal. 

Described from one brachypterous male from Alabama (Baker). 

Type-specimen.—Cat. No. 15987, U. S. Nat. Mus. 


MEGAMELUS TEAPZ Fowler. 
Plate 49, fig. E. 
Liburnia teape Fowuer '81:135.—Van Duzze ’07:46. 


Average length 2.4 mm.; width of vertex 0.17; width of frons 0.20; 
antenne, I, 0.09, II, 0.19. General color glossy black to dark brown 
over entire body surface; genz pale; antenne and legs yellow; elytra 
black, except anterior corner of corium and anterior third of mem- 
brane yellow to hyaline. 

Head short, narrower than prothorax, rather weakly carinate; 
vertex short; frons rather long, sides almost straight, rectilinear, 
more than twice as long as broad, rather weakly carinate; antenne 
reaching to clypeus, I about half as long as II. Dorsum weakly cari- 
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nate; elytra rather glossy, veins distinctly setose, typical in venation. 
Legs moderately long, slender; hind tibiz longer than femora; calcar 
long, acute at tip, margin finely dentate. 

Male pygofers rather long, aperture subcircular or elliptical, not 
sinuate; styles short, flat, spatulate, apical half arcuate, broadened 
and square at tip; anal tube subdorsal, not projecting above dorsal 
notch of pygofers. 

Described from about 90 specimens of both sexes from the follow- 
ing localities: Nicaragua (Baker), Belize, British Honduras (Johnson), 
Para, Brazil (Baker), Guadalajara and Jalapa, Mexico (Crawford), 
and Habana, Cuba (Baker). The latter, from Cuba, seem to be 
more uniformly brown rather than black, with the elytra correspond- 
ingly brown. 

MEGAMELUS TEAPZ ALBINOTATUS, new variety. 

Differs from the species only in the pronotum being whitish at 
least on posterior half or more, male genital styles slightly longer and 
less spatulate at apex. 

Described from two males from Jalapa, Mexico (Crawford). 

Type-specimen.—Cat. No. 15988, U.S.N.M. 


MEGAMELUS INDISTINCTUS, new species. 
Plate 49, fig. B. 

Average length 2.2 mm.; width of vertex 0.20 m.; width of frons 
0.23.; antennz, I, 0.08, IT, 0.19. General color dark brown to black 
on scutellum and abdomen; pronotum and vertex light brown to 
yellow; frons brown; antenne and legs yellow. 

Head a little narrower than prothorax, carine not strong, evanes- 
cent at apex in brachypterous forms; vertex rather broad; frons 
more than half as broad as long, a little narrowed between eyes; 
antenne reaching to clypeus, I half as long as II. Dorsal carinze 
not strong, laterals of pronotum somewhat curved out behind eyes. 
Legs stout; hind tibise longer than femora slightly; calcar not large, 
marginal dentation fine. Elytra typical, hyaline. 

Male pygofers typical, aperture somewhat five-sided, rather irreg- 
ular; styles long, broadened and somewhat clavate-spatulate at apex; 
anal tube with two long processes ventrad outside of genital styles. 

Described from two males (one brachypterous) and three females 
from Pagosa Springs, Colorado (Baker). 

Type-specimen.—Cat. No. 15989, U.S.N.M. 


MEGAMELUS OCCLUSUS, Van Duzee. 
Plate 48, fig. Q. 
Liburnia occlusa VAN DuzeE ’97:256. 

Length of body 2.1 mm.; width of vertex 0.28; width of frons 
0.33; antenne, I, 0.10; II, 0.18. General color black; carine of 
head, tip of antenne, tibisw and tarsi light brown to yellowish brown. 
Body rather small in both sexes, robust. 
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Head relatively rather large, fully as broad as prothorax, weakly 
carinate at apex; frons broad, oval, usually about two-thirds as 
broad as long (may be more or less than that), sometimes pale at 
base; antenne reaching at least to clypeus, I scarcely half as long as 
Ii. Dorsum moderately broad, short, with a slight foveal impression 
between median and lateral carine of pronotum and scutellum; 
former only slightly concave behind. Legs typical; hind tibise only 
slightly longer than femora, large at tip; calcar small, margin indis- 
tinctly dentate. Elytra (brachypterous) black, usually glossy, not 
attaining to tip of abdomen; macropterous elytra brown to black, 
moderately long. Abdomen carinate along median dorsal line. 

Male pygofers notched deeply and broadly above; ventral notch 
rather deep, narrower; aperture subcircular, margin pubescent; 
styles rather long, lanceolate, acute at tip, pubescent apically; anal 
tube obscurely bi-dentate ventrally. 

Redescribed from 24 males and females from California, Nevada, 
Colorado, and Mexico (Acapulco), collection C. F. Baker. In the 
aspect of the frons this species bears some resemblance to M. consimilis. 


MEGAMELUS ANALIS, new species. 
Plate 49, fig. Ha.' 


Length of body 1.9 mm.; width of vertex 0.21; width of frons 
0.23; antenne, I, 0.07, IT, 0.20. General color orange yellow, abdo- 
men brown to dark brown, or often light brown in female; legs and 
antenne yellowish. 

Head rather weakly carinate; vertex moderately broad, about 
square, scarcely produced in front before eyes; rounded in front; 
frons more than half as broad as long, broadest a little above ocelli. 
Antenne reaching a little beyond margin of clypeus, IT about three 
times as longasI. Thorax rather broad; lateral carine of pronotum 
flexed out behind eyes; legs short, rather stout; calcar very small. 
Elytra typical. 

Male pygofers relatively large, aperture large; margin of aperture 
sinuate, with an acute prolongation over base of styles; dorsal notch 
slight; anal tube large, with one ventral process; styles short, cul- 
trate, inner margin slightly sinuate, apex roundly acute. 

Described from three brachypterous males and many brachyp- 
terous and macropterous females from Polk County, Wisconsin 
(Baker). 


Type-specimen.—In collection of Pomona College. 


MEGAMELUS NIGRIDORSUM, new species. 
Plate 48, figs. A, I. 


Length of body 2.7 mm.; width of vertex 0.19; width of frons 
0.21; antenne, I, 0.09, II, 0.21. General color black, usually glossy; 


' pee foytmole beneath ex planation of plate in Explanation of lates, on page 637. 
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tips of pronotum laterad, antennez, legs and rostrum light brown; 
posterior margin of two last tergites of abdomen white; elytra sub- 
hyaline, veins brown. 

Head rather short, almost as broad as prothorax, weakly carinate 
at apex; vertex moderately broad, sides straight; frons subrectan- 
gular, slightly constricted above, about twice as long as broad; 
antennz reaching about to clypeus, I half as long as II. Elytra 
typical. Hind tibie longer than femora; calcar rather small, scarcely 
more than half as long as basal tarsus, margin very finely dentate. 

Male genital segment large, prominent; aperture of pygofers elon- 
gate, irregular, with a prominent, rounded flap projecting outward 
and back on each side; styles long, acuminate, stout and broad (in 
profile) basally, acute at apex, somewhat twisted, with a slender 
process at base of each; anal tube large, produced greatly ventrad 
and terminating in two long teeth which overlap styles; anal style 
horizontal. 

Described from four males, one semibrachypterous, from Colorado 
(Baker). The genitalia of this species are very remarkable and 
easily recognizable at a glance. 

Type-specimen—Cat. No. 15990, U.S.N.M. 


MEGAMELUS NIGRIGASTER, new species. 
Plate 47, fig. U. 

Average length 2.8 mm.; width of vertex 0.25; width of frons 0.30; 
antennsy, I, 0.09, II, 0.19. General color abdomen black, thorax 
brown, lighter on dorsum b tween carine; frons and clypeus between 
carine black; carine of head and notum white, median scutellar 
carina broadly white; abdomen with several elongate rufous marks 
laterad on dorsum, and connexivum and margin of ventral preanal 
segment white; antennw, I brown to black, II light; legs light 
brown, with more or less distinct brown lineations. 

Head narrower than prothorax, rather strongly carinate; vertex 
rather broad, sides straight; frons less than twice as long as broad, 
constricted above and at apex, sides slightly sinuate; antenn» 
scarcely reaching to clypeus, I almost half as long as Il. Notum 
broad; elytra subhyaline. Legs stout; hind tibiw scarcely longer 
than femora; calcar robust, rather thick, dentation fine, obscured 
by pubescence. 

Male pygofers moderately long, aperture rather elongate-ovate, 
irregular, deeply notched above; styles very short, thick, flexed 
outward and acute at tip, reaching scarcely one-third of length of 
aperture; anal tube large, spbhorizontal; anal style very thick. 

Described from two brachypterous males from Colorado (Baker). 

Type-specimen.—Cat. No. 15991, U.S.N.M. 
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MEGAMELUS ALBIDENS, new species. 
Plate 49, fig. H. 


Length of body 2 mm.; width of vertex 0.21; width of frons 0.20; 
antennez, I, 0.09, IT, 0.19. General color black, brown on dorsum 
of thorax; carine of head and pronotum pale; frons dark brown 
between carine; antenne (except tip of I) and legs light; a white 
rounded process on each side of pygofer aperture at base of styles; 
elytra pale, nerves broadly brown on membrane. Body rather 
small, slender. 

Similar to M. puella superficially in head and thorax. Veins of 
membrane broadly browned. Male pygofers moderately long, aper- 
ture subcircular, margin irregular and sinuate; with a conspicuous 
process outside of styles at base; anal tube short, subdorsal; genital 
styles long, acuminate, divergent, flexed out and acute at tip. 

Described from one male from Campinas, Brazil (Baker). 
Type-specimen.—In collection of Pomona College. 


MEGAMELUS ALBIDENS HAVANENSIS, new variety. 





Similar in size and general appearance to the species, but dis- 
tinctly lighter in color throughout, light brown; elytra slightly less 
browned on membrane veins. Male genital styles shorter, scarcely 
acuminate, flexed outward at tip but not acute. 

Described from one male from Habana, Cuba (Baker). Perhaps 
this is a distinct species, but on account of its close resemblance to 
albidens, it seems more natural to consider it a varietal form only. 
Type-specimen.—In collection of Pomona College. 


MEGAMELUS APPROXIMATUS, new species. 
Plate 49, fig. F. 


Size and general proportions very similar to M. teapxz. General 
color black, with a broad white vitta on dorsum between lateral 
carine from vertex to tip of scutellum and continued on to clavus; 
extreme lateral portion of pronotum also white; legs and antennae 
yellow; frons black; elytra as in teapz. 

All variations from teapz are slight, except male genitalia. Styles 
longer, simple, slightly arched and a little divergent, apices close. 

Described from two males from Managua, Nicaragua (Baker)- 
This species appears to be very similar to M. sagata Fowler, and may 
be only the macropterous form of it. Because of some apparent 
differences, however, it is described as a distinct species. 
Type-specimen.—In collection of Pomona College. 


MEGAMELUS VANDUZEEL, new species. 
Plate 48, fig. H. 


Average length 2.5 mm.; width of vertex 0.21; width of frons 0.27; 
antenne, I,0.09, II,0.18. Generalcolor brown to light brown; vertex, 
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pronotum, tip of scutellum, frontal carine, connexivum, femora 
(mostly) and antennz light brown; frons dark between carina, 
often lighter on a discal streak; tibiz lineated with brown. 

Head as broad as prothorax, produced before eyes, strongly 
carinate; vertex straight behind, hind margin anterior to midpoint of 
eyes; frons fully twice as long as broad, broadest at ocelli, somewhat 
hexagonal, strongly carinate; antennx short, not reaching to clypeus, 
I half as long as II. Pronotum rather long, with a foveal impression 
on each side of median carina. Elytra long, hyaline, sometimes 
faintly fumate, apical margin slightly darkened. Legs rather 
short; hind tibiw slightly longer than short femora; calcar broad, 
nearly as long as basal tarsus, margin with a double row of teeth. 

Male pygofers moderately long, aperture broad, transversely ovoid; 
styles rather long, approximate at base, divergent in apical two- 
thirds, broadened and square at tip, produced more outwardly than 
in; anal tube short, mostly covered by anal tergite, with two slender 
teeth on ventral margin. 

Described from two males (one brachchypterous) and eight fe- 
males (three brachchypterous) from Massachusetts. 

Type-specimen—Cat. No. 15992, U.S.N.M. 


MEGAMELUS TERMINALIS Van Duzee. 
Plate 48, figs. I’, K. 


Liburnia terminalis Van Duzer ’07:49. 


Average length 2.5 mm.; width of vertex 0.18; width of frons 0.22; 
antenne, I, 0.11, II, 0.22. General color light yellowish brown to 
brown, abdomen almost black except connexivum and preanal 
tergite white; dorsum light; frons brown between carine; antennx 
brown, black at base of IT and tip of I; legs light; elytra subhyaline, 
slightly browned. Body moderately large. 

Head short, narrower than prothorax; vertex small, rather square, 
narrow; frons long, narrow, more than twice as long as broad, sides 
constricted a little between eyes, below subparallel, carine distinct. 
Antenne reaching a little more than to clypeus, I fully or over half 
as long as II, sometimes three-fourths. Pronotum moderately 
long, dorsal carine not prominent. Legs moderately long, hind 
tibiz longer than femora; calcar rather long, margin finely dentate. 

Male pygofers rather long, produced caudad on each side of anal 
tube, as in M. erecta, but apex somewhat bifurcate, bifurcation more 
or less variable in extent; styles short, stout, ligulate, not divergent 
or scarcely so, blunt at apex; relative size of styles somewhat variable. 

Described from 30 males and females from San Marcos, Nicaragua 
(Baker). It is possible that this is not identical with Van Duzee’s 
West Indian species. 





PROCEEDINGS OF THE NATIONAL MUSEUM, VOL. 46. 


MEGAMELUS LAMINALIS Van Duzee. 
Plate 47, figs. R, T. 
Liburnia laminalis Van Duzer ’97:251; '08:201. 


Length of body 2.8 mm.; width of vertex 0.20; width of frons 0.23; 
antenne, I, 0.12, II, 0.25. General color soiled yellow to yellowish 
white; frons transversely blotched with brown, clypeus brown; pro- 
notum and scutellum light brown laterad; mesopleure brown; legs 
light; elytra slightly brown; male pygofers whitish except laterally 
brown. 

Vertex short; frons almost twice as long as broad, broadest a little 
above ocelli, slightly constricted between eyes; antenne reaching 
beyond clypeus, I half as long as II. Legs moderately long; hind 
tibis longer than femora; calcar typical, marginal dentation scarcely 
visible; brachypterous elytra reaching almost to tip of abdomen. 
Male pygofers deeply notched above, produced on each side caudad; 
genital styles large, spatulate, not plane, apex rather angulately 
rounded; anal tube dorsal. 

Redescribed from 4 males and 12 females from Pennsylvania (Wirt- 


ner) and Illinois. 
MEGAMELUS ERECTUS, new species. 


Plate 48, figs. D, E. 


Average length 2.1 mm.; width of vertex 0.16; width of frons 0.19; 
antenne, I, 0.2, I, 0.23. General color light flavous to brown, 
darker on abdomen (often almost black), scutellum and metasternum. 

Head short, not as broad as prothorax, distinctly carinate at apex; 
vertex small, narrow; frons over twice as long as broad, almost twice 
as broad at apex as base, sides nearly straight; antenne reaching at 
jeast to clypeus, I half as long as IJ. Pronotum rather short; scu- 
tellum long; elytra typical, slightly browned; legs long; hind tibis 
considerably longer than femora, apical spines long; calcar moder- 
ately long, large, margin finely dentate. 

Male pygofers broad, often erect, largely concealed in profile by pre- 
anal segment, produced dorsally caudad on each side of anal tube; 
styles long, divergent, enlarged and spatulate at tip, either square or 
slightly rounded on apical margin. 

Described from 23 males and females from Jalapa, Mexico (Craw- 
ford), a pair from Acapulco, Mexico (Baker), four from Managua, 
Nicaragua (Baker), and over 100 from Habana, Cuba (Baker). 

Type-specimen.—Cat. No. 15994, U.S.N.M. 


MEGAMELUS ERECTUS NIGER, new variety. 


Similar to species in most characters, but differing in color and 
slightly in male genitalia. Color uniformly darker than average for 
species, scutellum, abdomen, frons between caring, antenne except 
apex of IT dark brown or black; remainder light brown; pronotum 
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lightest. Male genital styles more slender, not broad and truncate 
at tip but with a small tooth on inner margin near apex, giving the 
appearance of being slightly bifurcate. 

Described from two males and one female from Acapulco, Mexico 
(Baker), one male from Jalapa, Mexico (Crawford), and one pair 
from Habana, Cuba (Baker). 

Type-specimen.—Cat. No. 15993, U.S.N.M 


MEGAMELUS ERECTUS NIGRIPENNIS, new variety. 


Similar to species, except elytra (brachypterous) black, glossy, 
reaching to tip of abdomen, pale at extreme base; thorax yellowish; 
male genitalia similar, styles relatively a little stouter, apex some- 
what rounded. 

Described from one brachypterous male from Managua, Nicaragua 
(Baker). The specimen bears a label “‘ MV. nigripennis Mel.,” appar- 
ently a manuscript name. 

Type-specimen.—In collection of Pomona College. 


MEGAMELUS PUELLIS Van Duzee. 
Plate 47, fig. K. 
Liburnia puella Van Duzer ’97:250; '08:202.—OsBorn '97:235; 00:65. 


Average length of body 2.2 mm.; width of vertex 0.15; width of 
frons 0.21; antenne, I, 0.09, II, 0.20. General color black to brown; 
carine of head and pronotum white or pale; frons usually black 
between carine, sometimes brown or light brown; tip of scutellum 
and connexivum white; antennez and legs light brown to yellowish; 
femora more or less brown; elytra transparent, with a brown spot at 
tip of clavus; body rather slender. 

Similar in aspect to M. pellucida, but body more slender; frons nar- 
row, more than twice as long as broad, sides nearly straight; antenn» 
reaching to clypeus, I nearly half as long as II; legs slender; hind 
tibis a little longer than femora; calcar thin, not as long as basal 
tarsus, margin finely dentate, black. Elytra similar to pellucida. 

Male genital segment similar to M. consimilis; genital styles not 
simple, broadened at tip or with a tooth on inner margin near tip; 
with a process at base between styles. 

Redescribed from about 40 specimens of both sexes from Penn- 
sylvania (Wirtner, Klages); Massachusetts; Maryland; Illinois (Knab); 
Mississippi (Weed); Louisiana; Alabama; Habana; Cuba (Baker); 
Jalapa, Mexico (Crawford); and one male from Para, Brazil (Baker). 
The latter differs slightly in the shape of the genital styles, the inner 
tooth being longer and more acute than usual, but it seems to belong 
to this species nevertheless. 

95278°—Proc.N.M.vol.46—18——40 
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MEGAMELUS PUELLIS MEXICANUS, new variety. 


Similar in general size and appearance to the species, differing in 
color as follows: Pronotum and scutellum white between lateral 
carine, and former white on lateral margin behind eyes. Male geni- 
talia similar but styles broadened at apex and extending on inner 
margin into a long acute prolongation. 

Described from one male from Jalapa, Mexico (Crawford). 

Type-specimen.—Cat. No. 15995, U.S.N.M. 


MEGAMELUS PACIFICUS, new species. 
Plate 48, fig. L. 


Proportions and size similar to J. puellis; general color light brown- 
ish to dark brown, abdomen darker; scutellum black or dark brown 
outside of lateral carine, latter pale yellowish; antenne and legs 
yellowish; elytra brown. 

Head narrow, short; vertex small, with a black fovea in each com- 
partment; frons narrow, sides subparallel; carine of head and thorax 
moderately pronounced. Legs long, slender; hind tibiz considerably 
longer than femora; calcar rather large, margin finely dentate. 
Elytra typical. 

Male pygofers somewhat similar to MM. puellis; styles stouter, 
broadened at apex, divergent; apical margin slightly concave. 

Described from about 70 specimens, both sexes, from California 
(Baker), 2 males from Arizona (Baker), and 1 male from Mexico 
(Baker). 

Type-specimen.—_Cat. No. 15996, U.S.N.M. 


MEGAMELUS BASIVITTA Van Duzee. 
Plate 49, fig. G. 
Liburnia basivitta Van Duzex ’09:202. 


Average length 1.9 mm.; width of vertex, 0.15; width of frons, 
0.20; antennz, I, 0.08, II,0.19. General color dark brown (sometimes 
black) to light brown; frons always a little darker than remainder 
of body, often black, with caring narrowly pale; second antennal 
segment usually lighter except at base; legs pale, abdomen often 
darker than thorax. Body rather small, slender. 

Head distinctly narrower than prothorax; vertex narrow; nearly 
square; frons long, a little more than twice as long as broad, sides 
nearly straight, slightly constricted above; antennw reaching to 
elypeus, I scarcely half as long as II. Pronotum moderately long; 
elytra (macropterous) heavily margined apically; (brachypterous) 
reaching nearly or quite to tip of abdomen, fulvous. Legs rather 
slender; hind tibie slightly longer than femora; calcar not long, 
margin very finely dentate, black. 
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Male pygofers moderately long, aperture ovoid; ventral notch not 
very deep; styles slender, divergent, curved outwardly near tip, 
acute; anal tube with two teeth ventrad, moderately close together. 

Redescribed from about 25 males and females from Alabama, Mis- 
sissippi (Weed), California, Colorado (Baker). Most of the specimens 
are from Alabama. The distribution is probably rather general 
throughout the Southern and Southwestern States. 


MEGAMELUS MAGNUS, new species. 
Plate 48, fig. P. 


Average length, 3.4 mm.; width of vertex, 0.23; width of frons, 
0.34; antenne, I, 0.12, II, 0.25. General color soiled yellowish, 
abdomen brown on sides of tergum; a spot on metapleure and tips 
of tarsi black. Body large, robust. 

Head a little narrower than prothorax, caring distinct but not 
sharp; vertex rather broad, about square; frons rather hexagonal, 
broadest at ocelli, about one and a half times as long as broad, carine 
rather distinct at apex of head; antenns reaching about to clypeus. 
Lateral carine of pronotum flexed out quite strongly behind eyes, 
Legs stout; hind tibie a little longer than femora; calcar stout, 
pubescent. 

Male pygofers large; margin of aperture sinuate, with a rounded 
protuberance about opposite tips of styles; latter large, black, stout, 
apex sharply flexed out and acute; anal tube large, without ventral 
processes; anal style thick. 

Described from one brachypterous pair from Colorado (Baker). 

Type-specimen.—Cat. No. 15997, U.S.N.M. 


MEGAMELUS MAGNISTYLUS, new species. 
Plate 48, fig. B. 


Length of body, 2.6 mm.; width of vertex, 0.20; width of frons, 
0.26; antenne, I, 0.15, II, 0.26. General color reddish brown to 
brown; abdomen and mesopleure black or dark brown; legs lighter 
brown; elytra somewhat fumate. 

Head short, broad, not quite as broad as prothorax; vertex mod- 
erately broad; sides straight; frons dictinctly constricted above, 
broadest near apex, not quite twice as long as broad, strongly carinate; 
antenne rather long, reaching beyond clypeus, I about two-thirds 
as long as IJ. Pronotum rather deeply emarginate behind. Elytra 
moderately long, veins dark. Legs stout; hind tibie a little longer 
than femora; calcar large, broad, as long as basal tarsus, margin with 
numerous rather large teeth. 

Male pygofers long, aperture subcircular, broadest above, deeply 
notched above; styles long, prominent, arcuate, inner margin rather 
plane, apex deeply bifurcate with inner branch again bifurcate; anal 
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tube large, produced on each side ventrad into a long tooth, anal 
style small, short. 

Described from four males and one female; one from Acapulco, 
Mexico (Baker), Arizona (Baker), and three from Jalapa, Mexico 
(Crawford). Insome respects this resembles . atrior, also a Mexican 
species, but it differs sharply in several characters from Fowler’s 
description of that species. 

Type-specimen.—Cat. No. 15998, U.S.N.M. 


MEGAMELUS AURANTII, new species. 
Plate 48, figs. C, G. 


Average length, 2.4 mm.; width of vertex, 0.16; width of irons, 0.19; 
antenne, I, 0.09, II, 0.20. General color orange yellow throughout, 
pronotum lighter; ocelli black; elytra flavous with tips of membrane 
veins brown. Body rather slender. 

Head almost as broad as prothorax, carine rather pronounced; 
vertex slightly broader at base than beyond; frons rather narrow, 
constricted between eyes, sides subparallel, about twice as long as 
broad; antenne reaching about to clypeus, I scarcely half as long as 
II, latter somewhat pubescent. Lateral caring of pronotum straight, 
usually extending nearly to hind margin. Legs moderately slender, 
hind tibize longer than femora; calcar rather long, thin, margin black, 
finely dentate. Elytra slender, typical in venation. 

Male pygofers rather long, aperture elliptical, with a long, acute, 
spiniform process on each side a little basal of midpoint and curved 
inward over aperture; styles long, slender, enlarged at apex, not 
Strongly divergent; anal tube prominent, protruding caudad, with 
one process on ventral margin. 

Described from one male and six females from Para, Brazil (Baker). 
This is readily distinguished from related species by the long spini- 
form processes on the margin of the pygofer aperture. 

Type-specimen.—In collection of Pomona College. 


MEGAMELUS ANDROMEDUS Van Duzee. 
Liburnia andromeda Van Duzxe ’07:46; '08:203. 

One female of this species was collected in Belize, British Honduras, 
by J. D. Johnson. Since there is no male before me I will not rede- 
seribe the species. 

Locality.—Jamaica, Florida (Van Duzee). 


MEGAMELUS CULTUS Van Duzee. 
Liburnia culia Van Duzex ’07:47. 

This appears to be identical with pellucidus, but it is rather difficult 
to be sure until the specimens have been examined. There is such a 
wide variation in this species that it is scarcely advisable to create a 
new species for two females only. 

Locality.— Jamaica (Van Duzee). 
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MEGAMELUS REDUCTUS Van Duzee. 
TAburnia (?) reducta Van Duzee ’07: 49. 

Apparently this is close to M. albolineosa Fowler, but only the female 
is known. The straight lateral carine are not uncommon in the 
specimens bofore me of albolineosa. 

Locality.— Jamaica (Van Duzee). 


MEGAMELUS ANGULATUS Osborn. 
Megamelus angulatus OsBorn °05 : 274. 

This has not been included in the foregoing synopsis. It is probably 
most nearly related to M. marginatus Van Duzee, or piceus Van 
Duzee. 

Locality.—St. Georges, Delaware (Osborn). 


MEGAMELUS LINEATIPES Van Duzee. 
Tiburnia lineatipes Van Duzer ’97:255.—Osporn '04: 100. 
Locality.—Ontario, New York (Van Duzee), Ohio (Swezey). 


MEGAMELUS FOVEATUS Van Duzee. 
Liburnia foveata Van Duzer '97: 257 


Locality.._Ontario, New York (Van Duzee). 


MEGAMELUS LATERALIS Van Duzee. 
Liburnia lateralis Van Duzer 97: 253. 


Locality.—New York (Van Duzee). 


MEGAMELUS OBSCURELLUS Boheman. 


Delphaz obscurella BonemMan.—F reser ’66: fig. 7 
LTiburnia obscurella Scott ’71:28.—Epwarps ‘86:80; '96:60.—Van Duzer ’97: 


Locality.—New York (Van Duzee). 


MEGAMELUS OSBORNI Van Duzee. 
Liburnia osborni Van Duzer '97:250.—Osporn ’03: 100. 
Locality.—New York (Van Duzee), New Jersey (Smith), Michigan 
(Davis), Indiana, Ohio, Illinois (Swezey). 
MEGAMELUS KILMANI Van Duzee. 
Tiburnia kilmani Van Duzer '97:253.—Osporn ’038:100. 
Locality.—New York (Van Duzee), Ohio (Swezey). 
MEGAMELUS HUMULIS Van Duzee. 
Liburnia humulis Van Duzer °07:48; '08:202. 
Locality.—Florida, Jamaica (Van Duzee). 
MEGAMELUS CIRCUMCINCTUS Van Duzee. 


Liburnia circumcincta Van Duzer ’08: 203. 


Locality.—Florida (Van Duzee). 
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MEGAMELUS BASIFUSCATUS Fowler. 


Tiburnia basifuscata Fowuer ’81:134. 
Locality.—Guerrero, Mexico (Fowler). 
MEGAMELUS ATRIOR Fowler. 


Tiburnia atrior Fowxer ’81:134. 
Locality.—Teapa, Tabasco, Mexico. 
MEGAMELUS APICIMACULATUS Fowier. 
Liburnia apicimaculata FowLer *81: 136. 
Locality.—Guatemala. 
MEGAMELUS SAGATUS Fowler. 
Tiburnia sagata Fow.er '81:136. 
Locality.—Vera Cruz, Mexico. May be identical with M. approz- 
imatus, which see on page 622. 
MEGAMELUS PALUDATUS Fowler. 


Tiburnia paludata Fow er ’81: 137. 


Locality.—Guatemala. 
This seems to resemble in some respects M. pellucidus. Its real 


relationship with the other species is difficult to state with only the 
brief description and small figures by Fowler. Perhaps it may be 
close to Dicranotropis bakeri abdominalis Crawford. 

MEGAMELUS MARGINICORNIS Fowler. 


Liburnia marginicornis Fow.er 81: 135. 
Locality.—Guerrero, Mexico (Fowler). 


Judging from the shape of the head, the form of the antennsz and 
I do not wish to place it 


the elytra, this appears to be a Stobaera. 
with that genus, however, until I have further evidence. 


MEGAMELUS STEJNEGERI Ashmead. 
Delphax stejnegeri ASHMEAD 99: 340; ’10: 130. 
I have not been able to see the original description of this species, 
but probably it must be included in the genus Megamelus. 
Locality —Bering Island, Sitka, Alaska. 
MEGAMELUS DOLERUS Spooner. 


Liburnia dolera SPOONER ’12: 240. 
This is closely related to M. lineatipes (See remarks under Dicra- 


notropis ater on page 600). 
Locality.—Ithaca, New York, 1908. 
MEGAMELUS DAVISI Van Duzee. 


Megamelus davisi Van Duzer ’97: 235. 
Locality.—Michigan (Davis). 


MEGAMELUS PICEUS Van Duzee. 


Megamelus piceus Van Duzer, Exp. Sta. Record, 1894: 792; ’97: 234. 
Locality —New York (Van Duzee), Michigan (Davis). 
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MEGAMELUS SCUTELLARIS Berg. 
Megamelus scutellaris Bere ’84: 141. 


Locality.— Argentine Republic. 
MEGAMELUS SEMINEGRA St&l (not Melichar). 
Delphaz seminegra St it ’58: 275.—Van Duzer ’07: 45; ’09: 203. 
Locality.—Jamaica, Florida (Van Duzee). 


MEGAMELUS SLOSSONI Ball. 
Liburnia slossoni Bat ’08: 231.—Van Duzee ’08: 201. 
Locality —Florida (Slosson). This and the following species are 
quite closely related, perhaps the same species. Both were described 


from females only and their relation to other species is rather difficult 


to state. 
MEGAMELUS DORSILINIA Van Duzee. 


Liburnia (?) dorsilinea Van Duzer ’07: 50. 


Locality. —Jamaica. 


MEGAMELUS NIGRIFRONS Van Duzee, 
Chloriona nigrifrons Van Duzze ’07: 45. 
Locality.—Jamaica (Van Duzee). 


This apparently belongs to the genus Megamelus; described from 
a single brachypterous female. 


MEGAMELUS SETIGERUS Osborn. 
Prokelisia setigera OsBorN 05: 373. 


Locality.—Cameron, Louisiana (J. S. Hine). 


MEGAMELUS PARVULUS Ball. 
Kelisia parvula Bau 02: 264. 

Locality.—Kansas, lowa (Ball). 

As nearly as can be determined from Ball’s description of this 
species it is most nearly related to M. azialis. I have seen no speci- 
mens of it, except one female from Maryland which corresponds to 
the description to a considerable extent. 

MEGAMELUS SALINA Bail. 
Kelisia salina Bau ’02: 264. 


Locality.—Colorado (Ball). 


The following species of Megamelus have been too inadequately 
described to be included in the synopses. 


MEGAMELUS BERGI Scott, 
Liburnia cognata Bere ’79:224. 
Tiburnia bergi Scorr ’81: 156.—Brre ’84: 143. 
Locality—Buenos Ayres (Berg). 
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MEGAMELUS FUSCO-IRRORATUS Blanchard. 


Liburnia fusco-irrorata BLANCHARD, Berg, Anal. de Soc. Cient. Argentina, vol. 12, 
p- 266, 1881. 
MEGAMELUS FUSCO-TERMINATA Berg. 


Megamelus fuscoterminata BERG 79: 296. 


MEGAMELUS NIGRICULA Berg. 
Megamelus nigricula Bere ’79: 226. 


MEGAMELUS PATRUELIS Berg. 
Megamelus patruelis Bera ’79: 223. 


MEGAMELUS UNIVITTATA Berg. 
Megamelus univittata Bere ’79: 224. 


MEGAMELUS FUCATUS Berg. 
Puides fucata Bere, An. Soc. Cient. Argentina, vol. 16, 1883, p. 236. 


MEGAMELUS FUSCO-VITTATA Scatt. 
Euides fusco-vittata Scorr ’81: 155.—Brre, An. Soc. Cient. Argentina, vol. 16, 
1883, p. 236. 
UNCERTAIN GENERA. 


The following genera I have been unable to include in the foregoing 
synopses because of incomplete descriptions: 


Genus BERGIA Scott. 
Scott in 1881 described this genus as follows: 


Head: Crown barely twice as long as broad, with a longitudinal central and two 
short keels in front, the latter almost joined in the middle of the anterior margin; 
face nearly equal in length to the width between antennz, with two longitudinal 
keels slightly widening from the lower margin of the frons to the apex; clypeus about 
as long as broad, measured across the base, without a central longitudinal keel. 
Antenne: First joint about half the length of second; eyes somewhat large. Pro- 
notum with a central longitudinal and two side keels, posterior margin concave across 
the scutellum. Scutellum triangular, apex acute, with five longitudinal keels, the 
central one not reaching to the apex, and the side ones vanishing before reaching the 
side margins. Elytra as in Cizvius, Oliarus, etc., but the furcate apical areas are 
longer than in these genera. Legs: Tibi, third pair with three spines on outer 
margin, nearly equidistant from each other, placed, one at the base, another before, 
and another beyond the middle; tarsi, third pair, first joint almost as long as the 
second. (Ent. Mon. Mag., vol. 18, 1881, p. 155.) 


According to Scott it is somewhat related to Ugyops Stal. 


BERGIA NIMBATA Berg. 


Iaburnia nimbata Bera ’79: 226. 
Bergia nimbata Scorr ’81: 155. 


Locality.—Buenos Ayres (Gunther). 


Genus IDIOSYSTATUS Berg. 
Idiosystatus Bera, ’84: 138. 
This is apparently not distinct from Bergia. Berg separates it 
only on the following characters: 


Body narrower; vertex longer and more triangular; frons broader; clypeus with a 
median carina; antenne shorter. Carinz of pronotum and scutellum stronger; two 
lateral carinz on scutellum on each side, united posteriorly. 
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IDIOSYSTATUS ACUTIUSCULUS (Spinola?) Berg. 
Idiosystatus acutiusculus Bere ’84: 134. 
Locality.—Rio Santa Cruz, Patagonia. 


Genus IDIOSEMUS Berg. 
Idiosemus Bera ’84: 140. 
Berg’s description is as follows: 


Body elongate, attenuate at both ends; vertex produced triangularly in front of 
eyes; vertex plane, twice as wide at base as length, acuminate, margins sharply 
carinate; median percurrent to base undivided; posterior margin sinuate; frons 
lanceolate, convex; median carina reduced, apex truncate, margins elevated sharply; 
clypeus tricarinate. Antennz medium in length, terete, II four times as long as I. 
Eyes deeply emarginate beneath. Scutellum 4-carinate. Elytra oblong, apex 
scarcely rounded, venation as in Bergia. Legs short; hind tibie trispinose; tarsi 
much shorter than tibiz. 


Type of genus.—Idiosemus ziphias Berg. 


IDIOSEMUS XIPHIAS Berg. 
Idiosemus rvphias Bera ’84: 140. 

Locality.—Uruguay and Patagonia, on Baccharis cordifolia. 

This genus, Berg says, resembles Trepidocephala, but differs in the 
scutellum and hind tibiw, and the absence of the median frontal 
carina. The genus seems to be quite distinct, but I have not placed 
it in the synopsis of genera because the form of the calear is not 


given. All three of these last-named genera probably belong in the 
first group of genera with the spiniform or cultrate calcar. 


UNCERTAIN SPECIES. 
DELPHAX PRODUCTA Walker. 
Delphaz producta WaLKER '50: 353. 
Locality.— Jamaica. 
DELPHAX LUTEIVITTA Walker. 
Delphaz luteivitta WALKER '50: 354. 
Locality.—United States. 
DELPHAX UNICOLOR Walker. 
Delphar unicolor WaLKER '50: 354. 
Locality.—Hudson Bay. 
DELPHAX HEMIPTERA Germar. 
Delphax hemiptera GerMar, Stett. Ent. Zeit., vol. 19, p. 192.—Asumeap ’10: 131, 
Locality.—Sitka, Alaska. 
DELPHAX SENILIS Scudder. 


Delphaz senilis Scuppsr, Tert. Ins. N. America, vol. 2, p. 295. 
Locality.—White River, Colorado (?), or Utah (fossil). 
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EXPLANATION OF PLATES. 


Piate 44. 
Fig. A. Copicerus irroratus, elytra. 
B, C, D. Same, showing variation. in venation. 
E. Hind wing of same. 
F. Female, abdomen, ventral view. 
G. Eucanyra stigmata, antenna. 
H. Copicerus trroratus, antenna. 
I. Same, head and prothorax laterally. 
J. Same dorsally. 
K. Male genitalia ventrally. 
L. Pentagramma bivittata, head and thorax. 
M. Male genitalia, laterally. 
N. Eucanyra stigmata, head and thorax. 
O. Pentagramma. bivittata, male genitalia ventrally. 
P. Pentagramma minore, genital styles. 
. Male genitalia laterally. 
. Eucanyra stigmata, elytra. 
3. Male genitalia ventrally. 





or 
B 
Cc 
D. 
E 
F 
G. 
H 
- 
J. 
K 
L 


= 


HDOWOe 


SaqwnPOWOZERrARROmmooePr 


PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 46. 


Puiate 45. 


. Lepticus oculatus, head and prothorax. 
. Spiniform type of calcar (Copicerus). 

. Tectiform type of calcar (Megamelus). 
. Cultrate type of calcar (Proterosydne). 
. Proterosydne pictifrons, genital styles. 

. Male genital segment laterally. 


Antenna of same. 
Head and thorax dorsally. 
J. Stobaera tricarinata, male genitalia ventrally, showing variation. 


. Same, antennz. 
. Achorotile albosignata, frons and clypeus. 
. Head and thorax. 


Laccocera vittipennis, head and thorax. 
Stobaera tricarinata, head and thorax. 
Laccocera bicornata, male genitalia ventrally. 
Laccocera vittipennis, frons. 


. Laccocera obesa, head and thorax. 

. Megamelanus bicolor, head and thorax. 

. Liburniella ornata, male genitalia ventrally. 
. Megamelanus bicolor, male genitalia. 

. Laccocera obesa, male genitalia. 

’. Achorotile albosignata, male genitalia. 


PLaTE 46. 


Megamelanus bicolor, head and pronotum. 


. Megamelus notulus, same view. 
. Stenocranus dorsalis, antenna. 


Stenocranus similis, male genitalia. 


. Stenocranus dorsallis, genitalia. 
. Head and thorax. 


Stenocranus saccharivorus, head and thorax. 


. Stenocranus similis, male genital segment laterally. 


Stenocranus saccharivorus, genitalia. 
Stenocranus rostrifrons, head and thorax. 


. Dicranotropis brunneus, genital style. 
. Dicranotropis frontalis, genital styles. 
. Stenocranus croceus, head and thorax. 


Dicranotropis bake~, genitalia. 
Stenocranus dorsalis, male genital segment laterally. 


. Dicranotropis marginatus, head and thorax. 
. Male genitalia. 
. Dicranotropis pallipes, genitalia. 


Puate 47. 


. Dicranotropis maidis, head and thorax. 
. Male genitalia. 

. Stobaera pallida, head and thorax. 

. Bakerella maculata, male genitalia. 

. Liburniella ornata, head and thorax. 

. Phyllodinus nervatus, genitalia. 

. Phyllodinus flabellatus, genitalia. 

. Megamelus notulus. 

. Genitalia of same. 

. Same laterally. 
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Fig. K. 


Megamelus puellis, genital styles. 


. Megamelus gillettei, styles. 

. Megamelus consimilis, genitalia. 
\. Megamelus pellucidus. 

. Male genitalia. 

. Megamelus campestris, genitalia. 

. Megamelus marginatus. 

. Megamelus laminalis, genital segment laterally. 
S. Megamelus bifurcatus, genitalia. 

. Megamelus laminalis, genital styles. 

. Megamelus nigrigaster, genitalia. 
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Puate 48. 


. Megamelus nigridorsum, genital segment laterally. 
. Megamelus magnistylus, genitalia. 

. Megamelus aurantii, genital segment laterally. 

. Megamelus erectus, genitalia. 

. Genital segment laterally. 

- Megamelus terminalis, genital segment laterally. 
. Megamelus aurantii, genitalia. 

. Megamelus vanduzeei, genitalia. 

. Megamelus nigridorsum, genitalia. 

. Megamelus magnifrons, genital segment laterally. 
. Megamelus terminalis, genitalia. 

. Megamelus pacificus, genital styles. 

. Megamelus constrictus, genital segment laterally. 
. Megamelus albolineosus, genital style. 

. Megamelus magnifrons, genitalia. 

. Megamelus magnus, genitalia. 

. Megamelus occlusus, genital styles. 

. Megamelus constrictus, genitalia. 

. Megamelus rectangularis, genitalia. 

. Megamelus rotundatus, genital segment laterally. 
. Genitalia ventrally. 


PuaTe 49. 
Megamelus avialis, head and thorax. 


. Megamelus indistinctus, genitalia. 
. Megamelus cayamensis, genitalia. 
. Megamelus lutulentus, genitalia. 
. Megamelus teape, styles. 

. Megamelus approximatus, styles. 
- Megamelus basivitta, styles. 


Megamelus albidens, genitalia. 
Megamelus analis, genitalia." 
Megamelus pellucidus, elytron. 
Stenocranus dorsalis. 

Stobaera tricarinata. 
Stenocranus saccharivorus. 


. Proterosydne pictifrons. 
. Liburniella ornata. 


Stenocranus croceus. 
Stenocranus rostrifrons. 


1 By an unfortunate error this figure was not lettered. It is the one immediately to the right of the one 
designated as H. 
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ARCHEOLOGICAL INVESTIGATIONS IN Sre. GENEVIEVE 
COUNTY, MISSOURI. 


By Davin I. BusHneE Lt, Jr. 
Of the Bureau of American Ethnology. 


HISTORICAL. 


Bordering on the eastern shore of the Mississippi, and extending 
from a point about opposite the mouth of the Missouri on the north, 
to the Kaskaskia on the south, is a rich alluvial plain, often desig- 
nated by the name ‘‘American Bottom.’’ This is bounded by a 
line of bluffs which touches the river at the north and south. When 
first visited by the French this area was claimed and occupied by 
the Illinois Indians. At the north, some 20 miles below the mouth 
of the Missouri, were the villages of the Cahokia and Tamaroa. 
Later, during the year 1703,' the Kaskaskia moved southward from 
the Illinois River, and reared their wigwams near the mouth of the 
stream now bearing their name. These settlements were often men- 
tioned by the early writers, but no account is to be found of villages 
on the opposite or right bank of the Mississippi between these 
points. 

On the map of Pierre van der Aa (about 1720), two small streams 
are shown entering the Mississippi from the west, a short distance 
below the Missouri, and about equidistant between this river and the 
Saline. The more northerly of these is probably intended to repre- 
sent the Meramec. A dot at the mouth of this stream, on the north 
side, bears the legend: ‘‘ Village des Llinois et des Caskoukia.’’ Proba- 
bly the Cahokia. On the eastern side of the Mississippi is indicated 
the ‘“‘ Village des Tamaroa.’’ On the d’Anville map of 1755, an 
“Ancien Village Cahokias’’ is placed on the right, or western shore 
of the Mississippi about midway between the mouth of the “R. de 
Maremac’”’ on the south, and that of the “‘ Petite R. des Cahokias,”’ 
entering from the east, on the north. At the mouth of this small 
stream is the legend: ‘“‘Cahokias et Tamaroas le Fort et la Mission.” 
The position of the “Ancien Village Cahokias’’ corresponds with 





1 Shea, John Gilmary, The Catholic Church in Colonial Days, New York, 1886, p. 544. 
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that of the mouth of the Riviére des Péres, a small stream flowing 
through the western part of St. Louis, and, at its junction with the 
Mississippi, forming the southern boundary of the city. Until a 
few years ago many small mounds were visible on the lowland at 
the mouth of the stream, objects of stone were numerous, and stone 
graves were met with on the near by hills; all indicative of an aborigi- 
nal settlement. Numerous groups of stone graves exist in the valley 
of the Meramec, and the site of an extensive village is located on the 
right bank of the stream a short distance above its mouth. About 
4 miles below the Meramec, and one mile west of the town of 
Kimmswick, is a small saline, and near by a site bearing evidence 
of long occupancy. This I shall have occasion to mention more fully 
at another time. 

By the close of the eighteenth century the Illinois tribes had be- 
come greatly reduced in numbers, and had lost their former power. 
In the year 1802 it was written: ‘‘At St. Genevieve, in the settle- 
ment among the whites, are about thirty Piorias, Kaskaskias, and 
Tlinois, who seldom hunt, for fear of the other Indians. They are 
the remains of a nation, which fifty years ago, could bring into the 
field one thousand and two hundred warriors.” ' 

Below the town of Ste. Genevieve ‘‘there was formerly a village 
of Piorias, * * * but they abandoned it some time ago.’’? 
This was prior to the year 1810. 

The Shawnee and Delaware village on Apple Creek, about 40 miles 
below Ste. Genevieve, dates from the year 1793. Bands of the former 
tribe evidently traversed the surrounding country. About 1 mile 
southwest of Ste. Genevieve is a large spring, known as Vallé Spring. 
The water issues from beneath a mass of limestone and is of sufficient 
quantity to form a stream 10 feet or more in width. Brackenridge 
visited this spot about the year 1810 and ‘‘found a party of about 
sixty Shawanese warriors encamped near it; after some conversation 
with the chief, a good old man, and of a remarkable fine figure; why 
said he, does not some white man build a house and settle himself 
near this place? but, continued the old chief, seemingly recollect- 
ing himself, perhaps some Manitou (spirit) resides here, and will 
not permit it!’’* And as yet no house has been erected near the 
spring: the site has remained unoccupied. 

As has been said, no references occur in the works of early writers 
to villages on the western bank of the Mississippi, between the 
Missouri on the north and the Saline on the south. It is evident, 
however, that at some early day the Illinois had occupied certain 
sites. Therefore it is quite probable that the signs of former oceu- 


1 Davis, John, Travels in Louisiana and the Floridas, in the year 1802, New York, 1806, p. 99. 
? Brackenridge, H. M., Views of Louisiana, Pittsburg, 1814, p. 125. 
? Brackenridge, Idem., p. 126. 
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pancy in the vicinity of the Meramec, and the stone graves, the village 
site, and the traces of work in the area adjacent to the salt spring 
near the mouth of the Saline, should be attributed to the Illinois 
tribes, whose principal villages were on the eastern side of the 
Mississippi. 

Pare de Charlevoix arrived at Kaskaskia October 19, 1721. While 
there he wrote of the surrounding country, of the native tribes, and of 
the French settlement and Mission, but he failed to mention the 
existence of the salt spring a few miles above, on the opposite side of 
the Mississippi. Nevertheless, there is little doubt of its having been 
the source whence the early French colonists secured their supply of 
salt, as it was at a later day, when it was written: ‘The salines just 
below St. Genevieve are productive. The inhabitants on both sides 
of the Mississippi derive most of their supplies from them; and no 
small proportion of the salt is boated up the Ohio. The salines on 
the Merimak are also valuable: They supply in part the settlers on 
the east side of the Mississippi.’’ ' 

On the map of Pierre van der Aa, dating from the early part of the 
eighteenth century, the Saline Creek is correctly placed and bears 
the name “la Saline.’’ On the Bellin map of 1744 the “R & la Saline”’ 
is indicated, and on the north side, near its mouth, is ‘la Saline.’ 
The area is more clearly and accurately delineated on the d’Anville 
map of 1755. Here the name “Ste. Genevieve’’ is applied to the 
settlement on the Mississippi north of the “Saline,” which is accu- 
rately placed a short distance from the left bank of the “ R. & la Saline.”’ 
The Ross map of 1765, a section of which is reproduced in plate 50, 
indicates the positions of the French and Indian villages. Ste. 
Genevieve here bears the name of “ Misere,”’ and Saline Creek that of 
“Salt pans River.’ Near the mouth of the riveris shown the position 
of “the Salt pans.’ It is quite probable that about this time the 
making of salt by evaporating the waters of the spring became a 
recognized industry, and this was evidently one of the places Bossu 
had in mind when he wrote: “ At the Illinois, the 15th of May 1753 
* * * The Jllinois country is one of the finest in the world; it 
supplies all the lower parts of Louisiana with flower. Its commerce 
consists in furs, lead and salt. There are many salt springs, that 
attract the wild oxen, and the roe-bucks.’’? A short time after the 
peace of 1763 a British officer visited the settlements of Upper 
Louisiana and left this brief reference to the saline: “Sainte Gene- 
vieuve, or Misere. The first settlers of this village removed about 
twenty-eight years ago from Cascasquias. * * * The situation 
of the village is very convenient, being within one league of the salt 


1 Stoddard, Major Amos, Sketches * * * of Louisiana, Philadelphia, 1812, p. 401. 
? Bossu, Travels through that part of North America formerly called Louisiana (Eng. trans.), London, 
1771, vol. 1, p. 127. 
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spring, which is for the general use of the French subjects, and several 
persons belonging to this village have works here, and make great 
quantities of salt for the supply of the Indians, hunters, and the other 
settlements.” ' 

Some years later “A grant of a tract of land, one league square, 
was here made by the Spanish government, in favor of a Frenchman 
named Pegreau, the founder of the deserted town called New Bourbon. 
The tract included a valuable brine spring near the mouth of the 
[Saline] creek. The proprietor built a house near the bank of the 
Mississippi, where he resided for some time, and carried on a manu- 
facture of salt.’”"? Soon after the transfer of Louisiana to the United 
States the tract was acquired by others. Salt is said to have been 
made here in large quantities as late as 1835, and even at this late 
day several of the old iron kettles are to be found near the spring, and 
many fragments lie scattered about on the surface. 


THE SALT SPRING. 


As has been shown in the preceding section, the area immediately 
surrounding the salt spring was occupied by the French colonists soon 
after the establishment of the European settlement at Kaskaskia, 
and the whites continued making salt at the spring until about the 
year 1835. As a result of these activities, covering a period of more 
than a century, a vast quantity of wood ashes and charred wood 
accumulated here, covering the traces of an earlier occupancy of the 
site by the Indians. A sketch of this area is reproduced in figure 2, 
being a more detailed plan of A on the map (fig. 1). The mass of 
ashes attains its greatest thickness just north of the spring, and at 
B, figure 2, an excavation was made which reached the undisturbed 
clay at a depth of about 6 feet. This was near the edge of the ash 
bank, which, a few feet west, was considerably higher than at this 
point. 

Between the mass of ashes and the small branch, the stippled area 
on the plan, the ground is so impregnated with salt that it is barren 
of vegetation. The ground is saturated, and an excavation made at 
any point over the surface of this area will soon be filled with salt 
water. It is said that during the time the salt water was utilized 
by the whites, a large excavation made around the spring served as a 
reservoir in which the water, later to be evaporated by the salt 
makers, was collected. 

Scattered over the surface of this area are many fragments of large 
pottery vessels of Indian make, and a great quantity of sandstone. 
The pieces of sandstone range from 1 inch to a foot or more in diam- 
eter, and practically all have been turned red by the action of fire. 


1 Pittman, Capt. Philip, The present state of the European Settlements on the Mississippi, London, 
1770, p. 50. 


2 James, Edwin, Account of an Expedition, under the Command of Major Stephen H. Long, Philadel- 
phia, 1823, vol. 1, p. 48. 
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These we may assume to have been the pieces of stone which were 
heated and placed in the large earthenware vessel containing the water 
from the spring, the primitive method followed by the Indian in evap- 
orating the water to secure the salt. No other kind of stone found in 
this region would have served the purpose. Limestone and granite 


Fic. 1.—MAP SHOWING THE POSITION OF THE SALT SPRING A AND THE MOUTH OF THE SALINE. 


would have fractured if placed in fire, and the pieces of sandstone met 
with on the site had been carried from a point several miles away. 
Sandstone had been similarly used at the site near Kimmswick, 
and there two pieces were discovered resting on the bottom of a large 
“salt pan.’ * 





1 Kimmswick is a small town on the Mississippi, in Jefferson County, Missouri, about 4 miles below the 
mouth of the Meramec River. In the valley northwest of the town are many springs. About 1} miles dis- 
tant, near a spring, and rising above the left bank of a small stream, known as Rock Creek, was a level 
tract of several acres. This area had been occupied for a long period by the Indians. During the autumn 
of 1902 I examined this site in the interest of the department of anthropology of the University of California 
and the Peabody Museum, Harvard University. The work was described in two parts: Primitive Salt 
Making in the Mississippi Valley, I. Man, 13, London, 1907. IT. Man, 35, London, 1908. 

Many references will be found on the following pages to the Kimmswick site as it possessed many features 
similar to those encountered in the vicinity of the mouth of the Saline. 
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It is quite evident that much of the fragmentary pottery and 
sandstone now exposed on the surface was thrown out of the excava- 
tion when the reservoir was formed. And since that time, aided by 
the lack of vegetation, the rain has washed away the greater part of 
the earth and ashes, allowing the masses of stone and earthenware to 
remain uncovered. 

A profile and section of the space extending from A to B on figure 2, 
is shown in figure 3. As stated above, the excavation at B reached 
the undisturbed clay at a depth of about 6 feet. Resting upon the 
clay were several pieces of “cloth marked” pottery, small fragments 
of large vessels. The excavation at A was carried down several feet 
below the surface of undisturbed clay. Resting upon the clay was 
a mass of broken pottery nearly 18 inches in thickness. The frag- 


Fig. 2.—THE SaLt SPRING A ON Fic. 1. THE STIPPLED AREA REPRESENTS THE GROUND IMPREGNATED 
WITH SALT AND BARREN OF VEGETATION. 


ments were, for the most part, in a horizontal position, and rested one 
upon another in such a manner as to form practically a solid stratum. 
Above this was an accumulation of ashes, charcoal, and a few animal 
bones, many of the latter having been cracked, probably for the 
extraction of the marrow. An excavation ( (fig. 2), on the line 
between A and B, reached the undisturbed clay at a depth of 2 feet 
6 inches. The upper 6 inches consisted of soil, broken sandstone, 
etc., below which, to a depth of 2 feet, was a stratum of wood ashes, 
charcoal, and fragmentary pottery. Connecting the three points at 
which the undisturbed clay was encountered in the excavations at 
A, B, and C, the original surface of the site, before the periods of 


Indian and white occupancy, is clearly indicated. This is shown 
by a dotted line on figure 3. 





No, 2042, ARCHEOLOGICAL INVESTIGATIONS—BUSHNELL. 647 


The small branch, the bed of which is indicated on figure 3 between 
the excavations A and C, appears to have formed its present channel 
during comparatively recent years, otherwise the strata of ashes and 
pottery would not have been continuous on both sides. Many fire 
beds, masses of ashes, and accumulations of broken pottery, appear at 
different levels along the sides of the channel. 

An excavation was made at the edge of the slightly elevated 
portion of the site, D (fig. 2), exposing a bank of ashes and charcoal, 
and two fire beds are distinctly visible at different levels. A frag- 
ment of pottery was met with near the lowest part of the excavation, 
but no traces of Indian occupancy were discovered in contact with the 
fire beds, it is therefore quite evident the ashes accumulated during 
the days the site was occupied by the whites. Several trenches were 
made a short distance from the right bank of the branch, directly 
east from the spring. These revealed accumulations of camp refuse, 
including ashes and charcoal, fragments of animal bones and pieces 
of broken pottery. This probably continued to the bank of the 


Fic. 3.—SEcTION THROUGH A-B ON FIG. 2. THE DOTTED LINE INDICATES APPROXIMATELY THE 
ORIGINAL SURFACE. ABOVE THIS LINE IS THE ACCUMULATION OF ASHES, CHARCOAL, FRAGMENTS 
OF POTTERY, ETC. 


Saline, and here was evidently a village or camp site. Just across 
the Saline was the site of the principal village; this will be men- 
tioned later. 

About 100 yards south of the salt spring the natural surface be- 
comes more elevated and rises from a marshy tract on the west. 
This area is B on map (fig. 1). Several trenches dug along the 
northern extremity of the plateau revealed signs of Indian occu- 
pancy. At two points were numerous fragments of large earthen- 
ware vessels. These were not associated with refuse, as was those 
found nearer the spring, but appeared to have been used and aban- 
doned here. They were probably broken, and some parts scattered, 
before the accumulation of the ashes and vegetable mold which now 
covers them to a depth of about 18 inches, was formed. Animal 
bones, a few chips of chert, and fragments of small pottery vessels, 
were intermingled in the mass surrounding and covering the parts 
of the large ‘‘pans.’’ All fragments of large vessels discovered at 
this point were smooth on both the outer and inner surfaces—in 
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other words, no pieces of ‘‘cloth marked” pottery were found. 
Therefore, for reasons to be given on another page, it is evident this 
was a comparatively late Indian settlement, more recent than the 
camp between the salt spring and the Saline. A thorough exam- 
ination of this site would probably prove of great interest. 

The salt spring is on the flood plain of the Saline, or rather of the 
Mississippi, near the foot of the second terrace which here attains 
an elevation of about 30 feet. Before the space in the vicinity of the 
spring was modified by the accumulation of ashes, and before the 
wagon road was made, the surface sloped gradually from the brow 
of the higher land to the edge of the spring. Scattered over the 
surface of the sloping land are many fragments of small pottery ves- 
sels, some bearing traces of red pigment and others being pieces of a 
thin, black ware of superior quality. Numerous stone implements 
have been found here, and all signs point to this having been, at 
some former day, a favorite spot. No excavations were made here 
during the recent investigations, although the results would prob- 
ably have been very interesting. 

In making the road, less than 100 feet from the spring, the hillside 
was cut away to a depth of from 4 to 6 feet. Several fire beds were 
exposed by this cut, and may be traced on tlie side of the excavation. 
A curious pit was likewise cut through at a point almost due north 
of the spring. This is shown on plate 51. As will be seen, it has a 
circular bottom, and the excavation was probably circular in hori- 
zontal section. Its extreme width is about 4 feet 6 inches. It was 
filled with wood ashes, particles of charcoal, and pieces of large pot- 
tery vessels. Its sides could not be traced through the upper 18 
inches of earth and mingled pottery, stones, and ashes, but this may 
be attributed to the use of the plow and the gradual accumulation of 
soil washed down from the higher ground. The sides and bottom of 
the pit did not show any evidence of the action of fire; there was no 
discoloration of the clay as would have resulted had this been a fire- 
place. This was probably a cache, or pit, where grain or other pos- 
sessions of the tribe, were stored. The Kaskaskia, at their old village 
on the banks of the Illinois, followed this custom, and in describing 
their settlement as it appeared in 1679 it was written: ‘‘ Every Cot- 
tage has two Appartments, wherein several Families might lodge, 
and under every one of them there is a Cave or Vault, wherein they 
preserve their Jndian-Corn, of which we took a sufficient quantity, 
because we wanted Provisions.’ ' 

The camp or village sites already described are located on the left 
bank of the Saline, but the peninsula between this stream and the 
Mississippi, C on map (fig. 1), was evidently occupied by a com- 


1 Tonti, An Account of Monsieur de la Salle’s Last Expedition and Discoveries in North America, 
London, 1698, p. 29. 
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paratively large settlement. This was a well-chosen position for a 
village, protected on three sides by water, and probably on the south 
by a line of palisades. Only during the greatest floods did the waters 
of the Mississippi cover the site, and probably at such times the near- 
by hills were occupied. 

The site was partially examined, the principal excavation having 
been made at a point just west of the mound, about midway between 
the Saline and the old bed of the Mississippi. Here the surface was 
a few inches higher than that of the surrounding ground. At the 
present time the high, level portion of the peninsula is covered with 
old pecan trees, but it was plowed a few years ago, and in former 
years was cultivated every season, therefore the entire surface has 
been modified since an Indian village stood here, and consequently 
any slight inequalities of the surface are of no importance. 

The principal excavation extended about 20 feet east and west, 
and a little less from north to south. The undisturbed clay was 
reached at an average depth of about 18 inches. This we may 
assume to have been the exposed surface when the site was first 
occupied. Two rather small fire beds were met with on the clay 
surface, and near one, resting upon the original surface, was an 
implement of the form usually described as a “‘notched hoe.” This 
specimen measured a trifle more than 74 inches in length, being quite 
thin and having very narrow notches. The material was evidently 
derived from a quarry in Union County, Illinois. The stratum 
above the clay was composed of wood ashes and charcoal, vegetable 
mold and alluvium, the latter having been deposited during the 
floods of the Mississippi. Throughout the mass were many frag- 
ments of large pottery vessels, some animal bones, and a few mussel 
shells. Several broken bone implements were discovered, and also 
some chips of white and pink flint. The large “hoe” was the only 
perfect object found in the excavation. Many of the fragments of 
pottery bore the imprint of a well-made fabric. Smaller excavations 
made in other parts of the site discovered the original surface, but at 
a point about 100 yards southeast of the mound no signs of Indian 
occupancy were encountered. 

From the mound to the mouth of the Saline the surface slopes 
gradually, but on the opposite side of the river the bank is very 
abrupt. Fragments of pottery and traces of fires are met with 
along the high bank, but all such remains which may have existed 
on the right bank have been covered or washed away by the action 
of the waters. 

A single mound stands near the center of the village site. This, 
at the present time, is about 90 feet in diameter and less than 4 feet 
in height, but originally it must have been somewhat higher and of a 
lesser diameter; its change of form may be attributed to the action of 
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the plow and the trampling of cattle. The central part of the mound 
was examined, the excavation having been carried down to the un- 
disturbed clay. It appears to have been formed of the surface soil, 
with a few particles of charcoal and a small quantity of ashes inter- 
mingled. The mass of camp refuse surrounding the mound had 
evidently accumulated after the construction of the mound, otherwise 
traces of it would have been encountered in the excavation. Three 
skeletons were found. The first to be met with was near the present 
surface of the mound, a few inches below the line of the plow. This 
was the skeleton of a male, extended, and with the head south. The 
skull was saved (Cat. No. 278698, U.S.N.M.). This burial pre- 
sented one very unusual feature; the body had been placed in the 
grave, or rather on the surface, face down, and as a result the skull 
was entirely empty, and not a particle of earth had entered it. The 
body may have been wrapped at the time of burial, and accidentally 
deposited in this strange position. Just beneath the left shoulder, 
and extending a few inches beyond, were various small objects which 
rested upon one another, and which had probably been inclosed in a 
bag or pouch when they were placed in the grave with the body. 
These included: (1) A chipped celt about 7 inches in length, thin 
and well made, having a sharp cutting edge. (2) A pair of arrow- 
shaft rubbers with deep grooves, made of a very coarse-grained 
dark-brown sandstone, a material found in the western part of Ste. 
Genevieve County. (3) Ahematite plummet. This had been broken, 
but even in this condition had been retained and used for some pur- 
pose. The fractured edges are smooth from contact with a softer 
material, and across the surface are several grooves which appear to 
have been worn by cords. (4) Three bone implements, all of which 
are broken. Two were pointed and one was flat, the latter having 
a gouge-shaped edge. (5) Small granite pebble. This is triangular 
in section; the three edges are much worn and bear evidence of having 
been struck against some hard substance. Other parts of the natural 
surface are smooth. (6) Three small pieces of gypsum; all are conical 
in shape, having been worked. The surfaces are greatly decomposed. 
All are shown in plate 52. 

The skull of this skeleton was saved, and it has been identified by 
Doctor Hrdlitka as being that of a male, probably between 35 and 40 
years of age. One may, therefore, regard the different objects, 
enumerated above, as having been carried in a man’s bag, together 
with substances of a perishable nature, all traces of which have dis- 
appeared. Of the various pieces the three gypsum specimens are 
the most unusual; these, as Mr. W. H. Holmes has remarked, “may 
have been charms or magic-working stones from the kit of a medicine 
man.” The granite pebble, showing evidence of much use, may have 
served in striking a spark to produce fire. The purpose of the 
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hematite specimen is unknown, although it bears signs of use and 
was probably quite old when it was deposited in the grave. The 
other stone and bone objects do not present any unusual features. 

A large quantity of flint chips were encountered on the same level 
and about 18 inches east of the preceding objects. They were scat- 
tered through a space less than 2 feet in diameter and were mingled 
with a large amount of charcoal. A tooth of a beaver was found in 
the same mass. A small black pottery vessel had been placed between 
the skeleton and the flint chips and some 6 or 8 inches higher, but 
its elevation had caused it to be hit by the plow and destroyed and 
only a few fragments remained. 

Two skeletons were discovered resting upon the original surface of 
the ground. They were extended with the heads east. The feet 
were about under the first burial encountered. The remains were 
greatly decomposed and very soft. The ground was very damp, and 
the roots of a large pecan tree had reached the bones, and conse- 
quently their condition is no indication of great age. No objects of 
any sort were discovered with the burials. 

The mound had, at some former day, been partially examined, and 
several pits and trenches had been opened at different points; but 
fortunately the central burials and the interesting group of objects 
had not been reached. 

During the past few years innumerable stone implements, for the 
most part of ordinary forms and materials, have been found on the 
sites near the salt spring. These have been revealed by the plow, 
but are now becoming quite scarce. Undoubtedly these represent 
the work of the last occupants of the area, and were left scattered 
over the surface of the camps or villages. Probably very few entire 
objects of stone, bone, or shell are to be found beneath the surface in 
the mass of ashes and mold forming the stratum above the un- 
disturbed clay. Any such specimens were lost by their owners and 
are, of course, few in number, but broken pieces are plentiful. Large 
“salt pans” may be hidden by the accumulated ashes and refuse, to 
be discovered, perchance, at some future time. Fragments of smaller 
vessels occur in quantities both on and below the surface. These 
were the utensils daily used in the wigwams, and were evidently 
similar to pieces placed in the stone graves. 

Many large spades, made of the cherts from the Union County, 
Illinois, quarries, have been found on the surface of the high land 
beyond the village sites. Here were evidently the cornfields and 
gardens of the settlement, and judging from the large number of such 
objects found, and their distribution over a comparatively wide area, 
we are led to the belief that many acres were cultivated. 

Very few ornaments of stone or shell have been discovered on the 
sites, and they appear to have been equally scarce in the stone graves. 
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Three shell beads were found near the spring, but nothing of the kind 
was met with in any of the excavations. 

Shells of the river mussel were used as spoons; a fragment of one 
was obtained near the spring. 

Pipes are seldom found. A small carving in limestone, representing 
a human head, which was found in the cultivated field across the road 
from the salt spring, is probably a part of a tobacco pipe (Cat. No. 
278688, U.S.N.M.). (See B and C on pl. 53.) Objects of hematite 
have, from time to time, been found on the surface. Small chipped 
flints have been very plentiful. 

The large number of specimens found in this section during the past 
few years have gone to enrich private collections, or have been ac- 
quired by dealers. Unfortunately no museum possesses a represen- 
tative collection from the area circumjacent to the salt spring. 


STONE GRAVES. 


Stone graves existed in large numbers in the vicinity of the Saline, 
and every elevated point appears to have been occupied by a group. 
But at this late day it is quite difficult to discover any remaining in 
an undisturbed condition. The plow, and the seekers of buried treas- 
ure, are responsible for the destruction of a great majority of the 
ancient burials. 

Many graves have, from time to time, come to light along the brow 
of the elevated land just across the present road from the salt spring. 
During the present investigation several were discovered on the sum- 
mit of this ridge at a point just above the approach to the wagon 
bridge spanning the Saline. These, however, were entirely empty, 
and although the stones forming the sides, ends, and bottoms re- 
mained in place, not a vestige of bone was met with. The graves 
were of the ordinary form and the largest measured upward of 6 feet 
in length. ’ 

Several hundred yards below the mouth of the Saline, and midway 
between this stream and the former bed of the Mississippi, the high- 
land terminates in an abrupt point which rises some 50 feet above 
the flood plain of the streams. The summit of this point is occupied 
by a small mound; of this we shall speak later. A single stone grave 
was encountered at the foot of the mound, on the west side. This 
was carefully examined, but not a trace of bone was found. It 
extended from north to south, and measured 4 feet 6 inches in length. 
One unusually large slab of limestone, the length of the grave, served 
as the eastern wall. 

Four graves, undisturbed with the exception of the top stones 
having been removed by the plow, were discovered on the brow of 
the ridge about 50 yards south of the small mound previously men- 
tioned. But for want of time it was not possible to determine the 
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extent of the cemetery of which these graves constituted a part; 
however, it would not be surprising to find it extending over a com- 
paratively wide area. A plan of the four graves is shown in figure 4, 
and they may be described as follows: 

1. This burial presented some very interesting and unusual 
features. The pieces of limestone used in forming the walls and 
bottom were rather smaller than were often employed. The extreme 
length was just 6 feet, and the width at the widest point 15 inches. 
This was divided into two compartments, the larger being 4 feet 6 
inches in length. In this were the bones of a single skeleton, disar- 
ticulated before burial. Near the skull lay a small earthern vessel 
(Cat. No. 278697, U.S.N.M.), which was saved. The smaller com- 
partment was occupied solely by a skull, facing upward, and resting 
upon the stone which formed the bottom of the grave. It was quite 
evident that both sections were constructed at the same time, as 


Fig. 4.—GRAVES SOUTH OF VILLAGE SITE. DON FIG. 1. GRAVEI IS SHOWN ON PLATE 54 AND FIG. 5. 


stones on the bottom extended on both sides of the partition, and 
likewise the stone on the north wall. Another curious feature of this 
grave was the converging of the north and south walls to complete 
the inclosure at the eastern end. Unfortunately the cover stones 
had been removed by the plow, and the remains were in a badly 
decayed and crushed condition, and consequently were not removed. 
(Shown on pl. 54 and fig. 5.) 

2. Length, 3 feet 9 inches; width, 2 feet. Stones at sides, ends, and 
bottom. Contained the disarticulated bones of two skeletons. The 
skull resting against the north wall was saved (Cat. No. 278699, 
U.S.N.M.). Near this skull were fragments of a small earthen jar. 

3. Length, 5 feet; width, about 18 inches. Stones forming the 
sides, ends, and bottom remained in place. As indicated on the 
plan, this grave contained seven skulls and a large number of sepa- 
rate bones, but all were greatly decomposed and could not be saved. 
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Near the eastern end was a small pottery vessel (Cat. No. 278696, 
U.S.N.M.), which was preserved. 

4. Length, 3 feet 8 inches; width, 1 foot 8 inches. Stones on the 
sides, ends, and bottom. Contained two skulls and numerous other 
hones. Fragments of four small pottery vessels were met with; two 
of these had evidently been 
colored red. Nothing in this 
grave was saved. 

Although so few graves 
were examined, it is remark- 
able that all should have con- 
tained disarticulated skele- 
tons. However, graves have 
been discovered in the valley 
of the Saline in which the 
skeletons remained entire and 
extended, showing conclu- 
sively that at the time of 
burial the bones were articu- 
lated, and that the flesh had 
not been removed. 

Looking eastward from the 
site of the graves just de- 
scribed, across the former bed 
of the Mississippi and the 
lowland between it and the 
Kaskaskia, the field of vision 
is bounded by the line of 
bluffs bordering the left bank 
of the latter stream. Along 
this highland are various 
groups of stone graves simi- 
lar to those near the Saline. 

Similar in construction, al- 
iia eda VILLAGE SITE. though the great majority 

contain entire skeletons. It 
is quite evident that many, and probably all, were constructed 
by the Illinois tribes found occupying the area when it was first 
reached by the French colonists. Some appear to have been made 
within the past hundred years; this is certainly true of a group 
near the village of Prairie du Rocher, of which it has been written: 
“Mrs. Morude, an old Belgian lady, who lives here, informed Mr. 
Middleton that when they were grading for the foundation of their 
house she saw skulls with the hair still hanging to them taken from 
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these graves. It is therefore more than probable, and, in fact, is 
generally understood by the old settlers of this section, who derived 
the information from their parents, that these are the graves of the 
Kaskaskia and other Indians who resided here when this part of 
Illinois began to be settled by the whites.” ' In a direct line Prairie 
du Rocher is less than 15 miles distant from the mouth of the Saline. 

During the work in the vicinity of Kimmswick and other parts of 
Jefferson County some years ago, 16 distinct groups of stone graves 
were examined. A most interesting group was discovered imme- 
diately north of and adjoining the important village site near the 
spring, about 14 miles west of Kimmswick. This group included 22 
graves, of which number, 8 contained extended skeletons. Ten 
graves contained from 1 to 3 skulls each, together with various bones. 
One contained 4 radii and 4 ulne and also 8 finely worked bone 
implements and a small perforated disk of wood, discolored by and 
showing traces of a thin sheet of copper. A few bones were found in 
another grave, and in the remaining two all traces of the burial had 
disappeared. Six graves of this group, three of which contained 
small extended skeletons, were lined with fragments of large earthen- 
ware vessels, smooth on both surfaces, and which, when entire, must 
have measured from 20 to 30 or more inches in diameter. Nothing 
was met with to suggest the possibility of one form of burial being 
older than the other; all were probably of approximately the same 
age, differing only by a few years. Several burials found here were 
similar to those discovered near the mouth of the Saline. Many 
graves were examined in the valley of Big River, in the vicinity of 
Morse Mill. In many cases all traces of the burials had disappeared, 
but in every grave where bones were met with the skeletons had been 
articulated at the time of interment. All graves were stone lined, 
and few groups consisted of more than 10 or 12. These small groups 
evidently indicate the sites of several wigwams, as signs of an en- 
campment were often discernible. Nothing was met with in any 
graves of the small groups indicating the age of the burials. 

In grave IV, below the mouth of the Saline, 4 small earthen bowls 
were encountered. All were in a fragmentary, disintegrated condi- 
tion, and unfortunately could not be removed. Two pieces were 
small bowls, about 4 inches in diameter and a little less in depth. 
They were very thin and fragile, and were composed solely of clay, 
neither sand nor crushed shell having been used as an admixture. 
They differed materially from all vessels constructed for practical 
purposes. Several similar specimens were recovered from the graves 
near Morse Mill, and 10 or more were found associated with the 


i Thomas, Cyrus, Reporton the Mound Explorations of the Bureau of Ethnology, in ‘the: Twelfth Annual 
Report, p. 136, 
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examples, from the three localities, were of about the same size and 
form. For the reasons already stated these small vessels would have 
been of no use to the living, and we are therefore led to the belief they 
were made solely for use in connection with burial ceremonies. Find- 
ing examples of these small mortuary vessels at three distinct points, 
tends to prove the similarity of custom of the people by whom the 
stone graves were constructed. 

The discovery of graves near Kimmswick, in which fragments of 
large pottery vessels had been used in the place of slabs of stone, sug- 
gested the possibility of these and other burials in the region having 
been made by the Shawnee. Similarly constructed graves have 
been met with in the vicinity of Nashville, Tennessee, and in other 
parts of the known Shawnee territory. The settlement of the Shaw- 
nee and Delaware on Apple Creek, some miles south of Ste. Genevieve, 
has already been mentioned, and it is not unlikely there were camping 
places between this and the village of the same tribes which was 
located a few miles south of the Missouri, a short distance northwest 
of St. Louis. “ Village a Robert, or Village du Marais des Liards, is 
situated three or four miles west of St. Ferdinand [the present Flori- 
sant], and contains a few French families. It was formerly the resi- 
dence of a part of the Delaware and Shawnee tribes of Indians.’ ! 

The two better preserved crania from Saline Creek are described 
hereunder. 


Report on two crania from Saline Creek, Mo., collected by D. I. Bushnell, jr. 


Of the skulls in question, one (Cat. No. 278698, U.S.N.M.) is that of a man of 35 
or 40 years of age, while the other (Cat. No. 278699) is that of a young female not yet 
quite adult. Both specimens are normally developed and free from any deforma- 
tion which would alter their form; nevertheless, the female presents a slight, but 
plainly perceptible, frontal flattening—probably an extension of the practice of such 
deformation from farther south. Both are of moderate size, but what is remarkable 
is that the cranial bones in both are unusually delicate, so that internal capacity, 
notwithstanding the moderate external dimensions, is fair, approximating about the 
average for both sexes in the Indian. 

Both specimens are considerably damaged, which makes extended measurements 
and comparisons out of question, nevertheless their type is plainly discernible. The 
outline of the vault, when viewed from above, is in both cases handsomely elliptical. 
They were of medium height. In length and breadth they measure, respectively, in 
the case of the male, 17.3 and 13.9 cm., in the case of the female, 16.3 and 13.4 cm., 
which gives the cephalic indices of 80.4 for the male and 82.2 for the female. This 
type resembles more that of the more southern Choctaw, for instance, than the more 
long-headed and more strongly developed people of some other parts of Missouri. 
The weak development of the various ridges and muscular insertions on both speci- 
mens indicates that they belonged to individuals and probably a group of people of 
only moderate robustness and stature. Two or three specimens of much the same 
nature were found in the Fowke material. AteS HrowidKka 


1 Beck, Lewis C. A Gazetteer of the States of Illinois and Missouri. Albany, 1823, p. 334. 
2 See Report on Skeletal Material from Missouri Mounds, Collected by Mr. Gerard Fowke in 1906-7, 
Bulletin 37, Bur. Amer. Ethn., pp. 103-112, Washington, 1910. 
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MOUNDS. 


Two mounds have already been mentioned on the preceding pages, 
one on the village site at the mouth of the Saline, the second on the 
high point, D on figure 1, just south of the site. The latter occupies 
a very prominent position, and from its summit the view is one of 
great beauty and interest. The old bed of the Mississippi, its course 
until a few years ago, is visible for miles in both directions. East- 
ward across the low, bottom lands are the bluffs beyond the Kaskaskia, 
locally called the ‘‘Okaw.’’ The French settlement of Kaskaskia and 
the sites of the villages of the Kaskaskia may also be distinguished in 
the distance. 

As the mound crowns a high natural point it is difficult to ascertain 
the exact dimensions of the artificial work. It is, undoubtedly, to 
some extent artificial, but an excavation made on the west side, and 
extending beyond the center, failed to reveal any evidence. The 
stone grave discovered at the foot of the mound evidently extended 
below the base. No traces of fire were met with in the single excava- 
tion, and neither ashes nor charcoal had been brought to light by the 
plow; consequently the mound, although occupying such a prominent 
position, had not been used as a signal station. 

About 300 yards south of this point, on the edge of the plateau, is 
anothermound. Its surface has been plowed for many years, and asa 
result the work is reduced in height and spread. Like the preceding, 
it would be difficult to ascertain the dimensions of the artificial 
portion. The mound was partially examined some years ago, several 
pits were dug near the center, but nothing could be learned of the 
results and discoveries. 

In the heavy timber, about 1 mile southward from the point and 
nearly midway between the Saline and the former course of the Mis- 
sissippi, are three elongated mounds. These are approximately 75 
feet in length and 12 feet in height. They are narrow and form a 
narrow ridge along the summit. No measurements were made. 

Other mounds will be mentioned in the conclusion. 


CAVES. 

A short distance from the left bank of the Saline, in the limestone 
cliff, about one-half mile south of west of the salt spring, is a small 
cave of the greatest interest. It is scarcely 12 feet in width, while 
down the middle is a channel worn deep in the limestone. Water 
flowing through the cave falls into a narrow chasm, which extends 
nearly east and west. From the bottom of the channel to the top 
of the cavity is little more than 4 feet, but it is very irregular. The 
rock surface on both sides of the channel is quite level and on this 

95278°—Proc. N.M.vol.46—13-—42 
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surface at the present time may be traced 13 petroglyphs, all of 
which are reproduced in figure 6, their relative positions being indi- 
cated on the plan (fig. 7). These include four bird forms, one hand, 
one small human footprint, six circles, and one small figure prob- 
ably intended to represent the footprint of a large bird. Other fig- 
ures were formerly to be seen on the eastern side of the channel, but 
they were removed many years ago and taken to St. Louis. It is 
known that two of the carvings represented human footprints. They 
were near the bird figure, on the edge of the channel, and a large 
block of stone was cut away, as is indicated by the dotted line. 
Water to a depth of an inch or 
more is flowing down the channel 
at all times, but a rainfall of not 
to exceed one-quarter inch in 
several hours will cause the chan- 
nel to overflow, and the grit car- 
ried down by the water scours 
the surface of the limestone. 
This readily explains the faint- 
ness of the petroglyphs at the 
present day. The high land a 
short distance from the cave 
is dotted with sink holes, and 
it is quite evident that one or 
more find an outlet through 
the cave, thus accounting for 
the great increase of the vol- 
ume of water flowing through 
it after a slight rainfall in the 
vicinity. 
ae Before mentioning the petro- 
foepeetetitoemng glyphs in detail, it will be of 
FiG. 6.—THIRTEEN PETROGLYPHS ON THE FLooR or interest to compare an account 
rage ont THE nha oF gut cave 12.7 Of the cave written a little more 
than one-half century ago. 

At a meeting of the American Ethnological Society, held in New 
York City during the month of January, 1861, “Mr. Squier read 
extracts from the Ste. Genevieve County Plaindealer (Mo.) of a recent 
date. * * * Higher up on the Saline is a cavern in which is a 
spring of water flowing over a large flat or table rock. The water 
has worn a little channel in the rock, through which it flows. In this 
flat rock are round holes, similar to mortars, about the size of a tin cup. 
These places were no doubt made by the ancients, as a place to pound 
with stones their corn into hominy or meal. Entering the mouth of 
the cave a short distance, we discovered footprints of a pappoose just 
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commencing to walk. There are three distinct marks. The child 
was walking, and the first step was with its right foot, the next with 
its left, then again came the right. There is near by a very large 
footprint of a man. Turkey tracks and several other very singular 


Fig. 7.—PLAN OF THE CAVE SHOWING THE PETROGLYPHS. THE DOTTED LINES INDICATE THE CHANNEL 
WORN IN THE FLOOR OF THE CAVE. THIS CHANNEL CONTINUES OUTSIDE THE CAVE AND CONNECTS WITH 
A NARROW CHASM EXTENDING EAST AND WEST. 


things can be seen very distinctly. There is also the outline of an 
eagle cut into the rock. The work is neatly executed, and appears to 
have been done ages ago.”’ ' 


' Bulletin of the American Ethnological Society, vol. 1, New York, 1861, pp. 49-50. 
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The ‘‘round holes, similar to mortars,” mentioned in the preceding 
account, exist as described, but their origin may be attributed to the 
dripping of water from the top of the cave, rather than the work of 
man. The figures cut on this limestone surface have been met with 
in other parts of the Mississippi Valley, some being represented in 
thin copper, others serving as decorations on earthenware vessels. 

1. A bird, showing the wings, body, and tail. Unfortunately the 
head can no longer be traced. The expanded tail is the most inter- 
esting feature of this figure, and this at once suggests the copper 
pendant recovered from a site in Cross County, Arkansas.' The 
pendant is a most unusual example of aboriginal art. It represents 
a bird highly conventionalized. The wings, body, tail, and claws 
are clearly shown. The head is crested and a small perforation 
represents the eye. The expanded tail is so similar to this peculiar 
feature of the petroglyph that little doubt remains that both figures 
were intended to represent the same bird. This may have been the 
large crested woodpecker, Ceophloeus pileatus. And in turn this sug- 
gests the gold object representing the head of a woodpecker which was 
discovered by Rau in a mound in Manatee County, Florida. 

2, 3, and 4. Birds. The latter may be the “eagle cut into the 
rock,” of the earlier description. The curved beak certainly resem- 
bles that of the eagle. In some respects this carving is similar to the 
figure in sheet copper found in a mound near Peoria, Illinois, figured 
by Thomas.’ 

5, 6, 7,8, 9, and 10. Probably all have been found either alone or in 
combination with other figures or designs, on earthenware vessels 
recovered from mounds in the central portion of the Mississippi 
Valley. These are usually regarded as being cosmic symbols. 

11. Representing the imprint of the left hand. 

12. Representing the impression of a small human foot. As will 
be seen on the plan of the cave, this is near the opening, on the east 
side. It is the least distinct of the petroglyphs. This was probably 
one of the figures referred to in the earlier account, one of the “ foot- 
prints of a pappoose just commencing to walk.” Similar carvings 
have been found in many parts of the country.’ 

13. This may have been intended to represent the track or foot- 
print of some large bird, evidently one of the ‘‘turkey tracks.” 

Contrary to the belief of the writer of the article in the Plaindealer, 
the petroglyphs must necessarily be of comparatively recent origin, 
otherwise they would have been more nearly obliterated by the 


1 Moore, Clarence B., Antiquities of the St. Francis, White, and Black Rivers, Arkansas, in Journ. Acad. 
Nat. Sci. of Phila., 1910, pl. 10, p. 283. 

3 Thomas, Cyrus, Report on the Mound Explorations of the Bureau of Ethnology, in Twelfth Rep. 
Bur, Amer. Ethn., p. 309. 

® Bushnell, D. I., jr., Petroglyphs Representing the Imprint of the Human Foot, in Amer. Anthr., vol. 
15, pp. 8-15. 
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action of flowing water carrying a large amount of sand and soil. 
Persons who have seen the carvings at different times during the 
past 30 years say they are becoming less and less distinct, and that 
formerly the figures were more clearly defined than now. If such 
perceptible changes have occurred within so short a time, we must 
not regard the work as being very ancient, and probably two cen- 
turies would be a fair estimate of their age. 

In speaking of the six circular figures, Dr. Walter Hough has sug- 
gested the possibility of their having been copied from shields—in 
other words, being heraldic symbols. The theory is plausible and 
would be equally applicable to all the petroglyphs in the cave. It 
would, therefore, be permissible to attribute their origin and pres- 
ence in the cave to individuals who had such designs on their shields, 
and whose right it was to use the symbols. The carvings may have 
been left as records of visits made to the spring; this is suggested 
by the following passage, which, however, refers to a far western 
tribe: 

‘‘Mr. G. K. Gilbert discovered etchings at Oakley Spring, eastern 
Arizona, in 1878, relative to which he remarks that an Oraibi chief 
explained them to him and said that the ‘Mokis make excursions 
to a locality in the canyon of the Colorado Chiquito to get salt. On 
their return they stop at Oakley Spring and each Indian makes a 
picture on the rock. Each Indian draws his crest or totem, the 
symbol of his gens (?). He draws it once, and once only, at each 
visit.’”"* The figures are described as having been made ‘‘by pound- 
ing with a hard point,” although some were ‘‘scratched on.” While 
some were quite fresh and of recent origin, others were old and 
weatherworn. 

Caves are numerous throughout the southern part of Missouri, and 
scores are met with in the limestone bluffs along the Ozark streams 
and in the region eastward to the Mississippi. These, with few 
exceptions, bear evidence of long or frequent occupancy by the 
Indians, but I am unable to learn of any in which petroglyphs occur, 
and consequently the small cavern near the Saline is quite distinct 
from the others. 

Other caves were visited in the vicinity of Ste. Genevieve. ‘‘Gil- 
liam’s Cave” is several hundred yards distant from the left bank of the 
River aux Vases, and in a direct line about 3 miles northwest of the 
salt spring near the mouth of the Saline. The cave proper is only a 
few feet in height, and through it flows a small stream; it is of no 
special interest. Just above the cave the limestone formation forms 
a natural arch; the opening is about 70 feet in length, and the dis- 
tance between the walls about one-half as great. The space beneath 








1 Mallery, Garrick, Pictographs of the North American Indians, in Fourth Rep. Bur. Amer. Ethn., p. 29. 
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the arch was partially examined, and a few arrowheads and chips of 
flint were found together with some animal bones intermingled in a 
mass of wood ashes and charcoal. At one point the mass of ashes 
was some 18 inches in thickness. 

“‘Saltpeter Cave” is a large cavity near the left bank of Little 
Saline Creek, about 12 miles southwest of Ste. Genevieve. No evi- 
dence of Indian occupancy was met with. Various caves are said to 
exist near the Establishment Creek, some miles north of Ste. Gene- 
vieve, but they were not visited. 


THE “SALT PANS.” 


The fragments of large pottery vessels met with in vast quantities 
in the vicinity of the salt spring, and on the village site just below the 
mouth of the Saline, represent two distinct types of ‘‘pans.’’ The 
first, and probably the more numerous, show the impression of woven 
or braided fiber or hair on the outer surface, the inner surface being 
smooth. In the second variety both the outer and inner surfaces are 
smooth. Careful search was made in all excavations to ascertain, if 
possible, whether the two forms occurred in distinct strata in the 
masses of ashes, burnt stone, etc., but at no point were such conditions 
met with. As has been mentioned in the description of the area 
immediately south of the spring, large ‘‘smooth” vessels were found 
here, and no pieces of ‘‘cloth marked” pottery were found in the 
excavation. This conforms with the evidence gathered at the site 
near Kimmswick. There on the high plateau above the spring, the 
site of the settlement or camps, not a single example of ‘‘cloth 
marked” ware was discovered in the excavation, which covered about 
one-third acre. Four large vessels, ranging from 21 to 32 inches in 
diameter, were discovered, in addition to vast quantities of fragments 
of similar vessels; but all were smooth. Similar fragments had been 
used in lining graves in a near by group. At the foot of the elevated 
ground, near the bank of a small creek, was a spring of salt water. 
An excavation made near the spring reached the undisturbed clay at 
a depth of about 3 feet. Resting upon the clay was a stratum, some 
18 inches in thickness, composed of fragments of large pottery ves- 
sels, fresh-water shells, animal bones, ashes, and charcoal. Above 
this was a deposit of alluvium. Of the large number of fragments of 
vessels met with in this excavation all, without exception, bore the 
imprint of a woven or braided fiber. On the surface of the ground 
near the spring were a few pieces of smooth ware, similar to the many 
examples discovered on the plateau. Here we have conclusive evi- 
dence that the two varieties of vessels were made and used at different 
periods, also that of the two the ‘‘cloth marked” is the older. 

Among the numerous pieces of fabric marked pottery found near 
the Saline were some showing the imprint of unusually fine and well- 





wo. 2042. ARCHEOLOGICAL INVESTIGATIONS—BUSHNELL. 663 


made materials. A remarkable example is reproduced in plate 55c. 
The threads forming this piece were probably spun of the wool of 
the buffalo, an art practiced by various tribes,' and it is evident the 
work of the women of the Kaskaskia was not surpassed by any. 

During the autumn of 1721, some 18 years after the removal of 
the Kaskaskia from their villages on the bank of the Illinois, Pere 
de Charlevoix reached their new towns near the mouth of the Kas- 
kaskia, on the eastern side of the Mississippi, a short distance from 
the Saline. He was impressed with the skill of the women, and 
wrote: ‘Their women are very neat-handed and industrious. They 
spin the wool of the buffaloe, which they make as fine as that of the 
English sheep; nay sometimes it might even be mistaken for silk. 
Of this they manufacture stuffs which are dyed black, yellow, or a 
deepred. Ofthesestuffs they makerobes 
which they sew with thread made of the 
sinews of the roe-buck.’’? The piece of 
fabric which was impressed on the frag- 
ment of pottery already mentioned would 
beworthy of thisdescription. Thepecul- 
iar weave represented by this fragment 
has been met with in other parts of the 
Mississippi Valley and has been fully de- 
scribed.* Other examples were discov- 
ered near the Saline in which the warp 
threads were as much as | inch apart; 
the threads were tightly twisted and the 
work neatly executed. Figure 8 rep- Fro. 8—Turanrr on 4 rnacwent oF Por 
resents a fabric impressed upon a = eu 
small piece of pottery found near the spring. The fragment is very 
small and the entire impression is shown exact size. This is of 
special interest, as it shows two designs on the same piece of cloth. 
For the sake of comparison a section of a buffalo hair bag in the 
Pitt-Rivers Museum, Oxford, is shown in plate 56 a, while 6 repre- 
sents a cloth derived from a fragment of earthenware from the 
Saline. It is quite evident the impression on 6 was made by a fabric 
similar to @. Both are enlarged one-half. 

An unusually interesting example is reproduced in plate 57 a. 
This shows two pieces of fabric neatly joined and impressed upon 
the surface of a large vessel. The specimen was probably not less 
than 30 inches in diameter. The fragment, which is a portion of 


! Bushnell, D.1., jr., The Various Uses of Buffalo Hair by the North American Indians, in Amer, Anthr., 
vol, 11, p. 401. 

2 de Charlevoix, Journal of a Voyage to North America, London, 1761, vol. 2, p. 222. 

* Holmes, W. H., (A) Prehistoric Textile Fabrics . . . derived from Impressions on Pottery, in Third 
Ann. Rep. Bur. Ethn., pp. 393-425. (B) Prehistoric Textile Art of the Eastern United States, in Thir- 
teenth Ann. Rep. Bur. Ethn., pp. 946. 
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the rim and extending down about 5 inches, is not more than one-half 
inch in thickness, although the rim itself is quite heavy and flaring. 
The coarser fabric extends from the rim downward, and evidently 
formed a band about 3 inches in width around the upper portion 
of the vessel. Unfortunately only a small part of the impression of 
the finer cloth remains, but it is clearly defined. The neatness with 
which the two pieces of fabric had been joined, the position of the 
border, and the clearness of the impressions of the fabrics on 
the outer surface of the vessel suggest the attempt on the part of 
the maker to make use of the impression as a means of decorating 
the large “‘salt pan.”’ 

Many fragments of large vessels found in the vicinity of the salt 
spring bear the imprint of a very coarse material. Examples are shown 
in plate 56,a and 6. It has been a question whether this form of 
impression should be attributed to a piece of flat, woven matting, 
or to a shallow basket which had been used in forming the vessel. If 
a matting, it would be difficult to understand how it could be piaced 
so as to conform with the convex surface of a vessel. For this and 
another reason about to be stated, it is evident that b, and possibly 
a, represents the imprint of the inner surface of a coarsely woven 
basket. In 6 the woof elements form distinct ridges a little less than 
1 inch apart. If a surface of this nature had been covered with a 
thin fabric and impressed upon a mass of soft clay, the ridges of the 
woof would be clearly shown. This effect is produced in c of the same 
plate. Here is the imprint of a very fine fabric, but on the surface 
of the fragment may be traced four parallel ridges, corresponding 
with the woof elements in b. The natural conclusion is that a surface 
similar to that of b had been covered with the cloth, the imprint of 
which is so distinctly visible; the latter being thin and yielding had 
followed the rough, irregular surface beneath it. 

A very interesting specimen is reproduced in plate 57 6. This small 
fragment bears the imprint of two pieces of cloth, one of which over- 
laps the other. The third example, c, on this plate shows the im- 
print of three distinct materials on the same piece of pottery. This 
is a portion of a large “‘salt pan,” being a section of the rim. In the 
center, clearly defined, is the impression of a coarse material. On the 
right is the imprint of a fabric resembling plate 56 6. On the left 
is the impression of coarser fabric. Both fabrics had been placed 
over the surface of coarsely woven matting, or, more likely, the 
inner surface of a basket, an exposed section of which is visible 
between them. 

This apparent use of baskets in the shaping of the large ‘‘salt pans” 
tends to verify a statement made many years ago: “‘ Another method 
practised by them is to coat the inner surface of baskets made of 
rushes or willows with clay to any required thickness, and when dry, 
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to burn them. * * * In this way they construct large, hand- 
some, and tolerably durable ware, though latterly, with such tribes 
as have much intercourse with the whites, it is not much used, be- 
cause of the substitution of cast-iron ware in its stead.’"' This was 
written to apply to the region west of the Mississippi, and more 
especially to Missouri, as the author had been for many years a 
captive among the Osage. He might well have had in mind the area 
about the mouth of the Saline. 

The large vessels were made of clay, to which a quantity of crushed 
shell had been added. The vessels had been burned, but, strange 
as it may appear, heat sufficient to burn the vessel was not intense 
enough to calcine the particles of shell, and many pieces retain their 
luster. 

The use of baskets in this connection would not have resulted in 
their destruction and loss. The wet clay, spread over the inner or 
concave surface, would within a short time have dried and contracted 
sufficiently to have permitted the removal of the vessel without injury 
to it or the basket mold. 

Several fragments of large pans, found near the spring, bore the 
impression of a coarse, loosely made net. An example is given in 
plate 56. This particular vessel had evidently been formed in a mold 
having a smooth surface, otherwise the spaces between the cords 
would have been irregular. 

The use of these large vessels was not restricted to the area imme- 
diately surrounding the salt spring, where they had evidently been 
utilized as evaporating pans in the manufacture of salt. On the 
village site across the Saline fragments of similar vessels were met 
with. Here were examples of both the smooth and fabric marked 
varieties. These undoubiedly served as cooking utensils, in which 
food was prepared by boiling, the water being heated by placing hot 
stones in the vessel. 

ADDITIONAL SITES. 


The sites described on the preceding pages are in the immediate 
vicinity of the mouth of the Saline; the investigations were neces- 
sarily restricted to this area, but many other spots within a few 
miles of the salt spring bear evidence of Indian occupancy. 

Following the course of the Saline to a point about 3 miles above 
its mouth a place known as the “‘rock cut” is reached. At the 
lower end of the “cut” is a small salt spring. It is in the low ground 
a few feet from the right bank of the river. Several fragments of 
large “‘cloth-marked”’ pottery vessels were found in small channel 
through which the water flows from the spring to the river. The 


1 Hunter, John D., Manners and Customs of Several Indian Tribes Located West of the Mississippi, 
Philadelphia, 1823, p. 297. 
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salt water had been utilized by the Indians, but to what extent was 
not ascertained. Stone graves have been met with on the near by 
hills, which, of course, indicate the presence of a village or camp. 
This may have been a small, outlying camp, belonging to the more 
extensive settlement near the mouth of the river. For quite a dis- 
tance around the spring the ground is covered with a heavy growth 
of timber, and the graves are in a cedar thicket, consequently an 
investigation of the site would entail much labor. Higher up the 
Saline, on both banks, are other salt springs, but they were not 
Visited. 

A large village probably stood near the mouth of the River aux 
Vases, on the north or left bank. This would have been about 2 
miles up the Mississippi from the mouth of the Saline. The land at 
this point is rather low and has often been overflowed by the Mis- 
sissippi, and as a result all traces of a settlement are lost. The land 
rises as it recedes from the river, and on the slope are traces of many 
stone graves. These were quite near the surface, and many have 
been struck and destroyed by the plow. Various objects of stone 
and shell are said to have been found on this part of the site. These 
had probably been deposited in the graves. Along the crest of the 
bluff, immediately beyond the graves, are several small mounds. 
Mounds and stone graves have been encountered along the bluff 
extending for miles northward from this site. 

The most important group of mounds in this section is located a 
few miles south of the town of Ste. Genevieve, in the “Big Field.” 
The group is on the level bottom land, a short distance from the foot 
of the limestone bluff, and includes one large and seven small mounds. 
The large central mound is of oval form and rises about 15 feet above 
the plain. The seven low, circular mounds surround the large one. 
All have been cultivated for many years, and the attempt has been 
made to plow in such a manner as to cause them to spread and wash 
down more rapidly. No measurements were made. Various objects 
are said to have been discovered on the summit of the large mound a 
few years ago just after the spring plowing, but no definite informa- 
tion could be gained respecting them, nor could they be traced. 

The bluffs extending southward from the mouth of the Saline are 
likewise occupied by groups of stone graves and low mounds. A 
small creek enters the old bed of the Mississippi about 2 miles 
below the Saline; this forms the boundary between Perry and Ste. 
Genevieve Counties. Just south of the creek the bluff rises abruptly 
and is visible from miles about. The highest point is capped by a 
conical mound, and on the slope below are many stone graves. 

The many small groups of graves discovered in the eastern part 
of Missouri indicate a scattered population. The large cemeteries 
such as existed in the country south of the Ohio are unknown here. 
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Game was abundant and undoubtedly served as the principal food 
of the people, but by separating into small groups the hunters could 
more easily secure the necessary supply. This condition undoubt- 
edly explains the occurrence of the many widely separated camps, 
as indicated by the small groups of graves. However, such would 
not have been possible in a country surrounded by enemies. There 
is little doubt but that the remains of camps and cemeteries met with 
in this section may be attributed to the Illinois tribes. Their nearest 
neighbors on the west were the Osage, whose chief towns were many 
miles away. The Kaskaskia and Osage were friends. Charlevoix ' 
wrote in 1721: 

“The Osages, a pretty numerous nation settled on the banks of the 
river bearing their own name, which runs into the Missouri about 
forty leagues from its confluence with the Mississippi, depute some of 
their people once or twice every year to sing the calumet among the 
Kaskasquias, and they are now actually here at present.” 

This explains the possibility of having small, scattered settlements, 
and undoubtedly many were occupied during comparatively recent 
days. 





EXPLANATION OF PLATES. 
Piate 50. 


The northern section of the map of the ‘‘ Course of the Mississippi . . . in the latter 
end of the year 1765. By Lieut. Ross... London . . . 1775.’’ The position of 
the village of Ste. Genevieve, as it was before the year 1782, is indicated by the name 
‘“‘Misere."’ During the year 1782 the settlement was moved to the higher ground 
some 2 miles westward, above the flood plain of the Mississippi. 


Puate 51. 


Section of the lower portion of a cache or pit which was probably used for the 
storage of grain. It is exposed on the side of the road immediately north of the salt 
spring. Width about 4 feet 6 inches. 


PLaTE 52. 


Eleven objects, discovered beneath the leit shoulder of the upper skeleton, near 
the center of the mound on the village site at the mouth of the Saline. Upper row, 
beginning at the left, 3 pieces of gypsum, | granite pebble. Second row, hematite 
plummet; 3 bone implements. Bottom row, chipped celt, length 7} inches; pair of 
arrow-shaft rubbers, 


: PiaTe 53. 

A,—Scapula of an elk, probably hafted and used as a hoe. The flat surface is polished 
from use. Found on the high ground just south of the spring. (Cat. No. 278693, 
U.S.N.M.) 

B and C.—Two views of a small carving in limestone, representing a human head 
Probably a fragment of a tobacco pipe. Extreme height, 3 inches. (Cat. No. 278688, 
U.S.N.M.) 


‘ Journal of a Voyage to North America, London, 1701, vol. 2, p. 224. 
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PLatTe 54. 


Photograph of the grave shown more clearly in figure 5. The camera was placed 
at the foot of the grave, looking almost due west. The smaller compartment, con- 
taining the single skull, is not visible. 


Puate 55. 


Casts of fragments of pottery found near the large spring. The upper specimens 
(a and 5) represent the inner surfaces of rather coarsely woven baskets. The lower 


example (c) shows basketry, similar to b, covered with a piece of cloth of remarkably 
fine texture. 


All specimens are reproduced exact size. 


PuarTe 56. 


a.—Detail of a bag, made of buffalo hair, now in the Pitt-Rivers Museum, Oxford, 
England. Enlarged one-half. 

b.—Cast of a fragment of pottery from near the large spring at the mouth of the 
Saline. Enlarged one-half. Evidently the fragment 6 represents the imprint of a 
fabric similar to a. 

c.—Cast of a fragment of pottery showing the impression of a very coarse, irregular 
net. Exact size. 

Pate 57. 


Casts of fragments of pottery, all shown exact size 

a.—This bears the imprint of two pieces of cloth, neatly joined. 

b.—Two pieces of cloth are represented. The piece on the left overlaps the exam- 
ple on the right. 

c.—Three distinct materials may be traced on this fragment. On the left is a 
coarse cloth; on the right is a fabric similar to b, plate 56. Between these is an 
exposed surface suggesting b, plate 55. 
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